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A-B-C- 



where 

A is an acyl group; 

B and C are bonds or represent amino-acids with at least one aminq-acid being present; 

R 2 is a side chain of an amino-acid; 

R 3 is H, OH, acyloxy or NH 2 ; 

D is a bond, O, >N R,, or> CH-R,; 

Y is >CO, >SO z or >P(0) NR 4 R 5 ; 

R t is H or alkyl; 

and NR 4 R 5 is an amino function, 

These compounds have renin-inhibiting activity and are for use against hypertension and cardiac insufficiency. 
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NOVEL PEPTIDE DERIVATIVES, THEIR PRODUCTION AND USE 



The present invention relates to novel Renin-inhibitors, their 
preparation, use and pharmaceutical compositions containing them. 
The invention provides a compound of Formula I 



A-B-C- 



N 

l 

Rl 



R 2 




R3 



*5 



wherein 



signifies an acyl group of formula 



0 
n 



wherein 



R 6 denotes straight-chain or branched (C 110 )alkyl radical 
which may be optionally substituted by (C 15 )alkoxy or 
(C 6 _C 10 )aryloxy; a (C 3 ? )cycloalkyl radical, a (C 3 _ 10 )-cyclo 
alkyl-(C 1 _ 5 )alkyl radical, a (C 6 _ 10 )aryl radical, a 5- or 
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6-membered heteroaryl radical containing one or tvo nitrogen 
atoms, oxygen or sulphur atoms or one nitrogen atom and one 
oxygen atom and/or one sulphur atom; or a heteroaryl- ( c x.5^" 
alkyl radical wherein the heteroaryl moiety is 5- or 
6-membered and contains one or tvo nitrogen atoms , -oxygen or. 
sulphur atoms or one nitrogen atom and one oxygen atom and/or 
one sulphur atom; a straight-chain or branched (C^Talkoxy 
radical or a (C 6 ^ 10 )aryl-(C 1 _ 5 )-alkoxy radical or a group of 
formula R 10 O(CH 2 CH 2 0) n (CH 2 ) m -, wherein R 1Q signifies a 
straight-chain or branched (C^^alkyl radical, n signifies 
a whole number from 1 to 20 and m signifies a whole number 
from 1 to 5, or a group of Formula 



R0CH2 CH3 
J— 0 0 — C — 

N^£L X ch 3 

R0 OR 



wherein 

R signifies hydrogen or acetyl 
or 

A signifies a group of formula 



R 8 R9 




- 3 - 



Case 100-7005 



vherein 

R 7 signifies a straight-chain or branched (C 1 _ 5 )alkyl radical or 
a (C 6 _ 10 )aryl radical and 

R Q and R 9 respectively denote hydrogen, a straight-chain or 
branched (C 1 _ 5 )-alkyl radical or a (C 6 _ 1() )aryl radical, 

R 1 signifies hydrogen or a straight-chain or branched (C 15 >- 
alkyl radical, 

B and C are the same or different and signify a bond or a group 
of formula 

Rl 0 



vherein 

K l is defined as above and R n signifies a hydrophilic or lip- 
ophilic amino acid side chain, 
whereby 

B and C cannot simultaneously signify a bond 

D signifies a bond or denotes -0-, -N- or -CH- 

whereby B.^ is defined as mentioned above, 

R 2 denotes a straight-chain or branched (C 1 _ 1Q )alkyl radical, a 
(C 310 )cycloallcyl(C 1 _ 5 )alkyl radical which is optionally 
substituted in the cycloalkyl moiety, a <C 6 _ 10 )aryl-(C 15 )- 
alkyl radical or a heteroaryl-(Cl-5)-alkyl radical, wherein 
the he teroaryl moiety is 5- or 6-membered and contains one o 
two nitrogen atoms, oxygen or sulphur atoms or one nitrogen 
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atom and one oxygen atom and/or one sulphur atom, or a group 
of formula 

; (0) s 

R 15 -S-(CH 2 )p - 

wherein 



signifies Hydrogen, (C 1-4 ) ; alkyl or benzyl, s is 0 or 1 and p 
is 1 or 2, 

signifies hydrogen, a hydroxyl group, an amino group or a 
group of formula -0C0R 2 , wherein R 2 is defined as above, 

and R 5 are the same or different and respectively signify 
hydrogen, a straight-chain or branched (C 15 )alkyl radical, < 

(C 6 io ) " aryl * (C i-5 ) " alkyl or a heteroar y 1 -< cl - 5) - alk y 1 

radical, wherein the heteroaryl moiety is 5- or 6-membered 
and contains one or two nitrogen atoms, oxygen or sulphur 
atoms or one nitrogen atom and one oxygen atom and/or one 
sulphur atom, 

or it denotes a group of formula 




wherein R 12 signifies a straight-chain or branched (C^)- 
alkyl radical or a straight-chain or branched (C^^-hydroxy 
alkyl radical, R 13 denotes a hydroxyl radical, a straight- 
chain or branched (C 15 )alkoxy group, an amino group or a 
(C x 5 )alkylamino group, whereby the alkyl radical is 
straight-chain or branched, an aminomethylpyridyl group 
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or. a benzyl group, or 

R 

/ 

the radical -N, 



\ 
R5 



denotes groups of formulae 




-Q 



vherein R^ signifies hydrogen, (C^^-alkyl, benzyl, 
or a group of formula 

0 - 

R - </ 
R 16 ' C 




vherein R^ 6 denotes (C 1 _ A )Alkyl or (C^_ 4 )alkoxy (OC 2 H 2 )q-CH 2 
vherein q signifies a vhole number from 2 to 5, 

/0 0 R. 

" \ \ H ■ ■ / 4 

signifies -S-, C»0 or P-N 

0/ 7 ... R 5 

vherein R^ and R^ have the significances given above. 

The C-atoms which are substituted by R 2 and R^ may have R- o 
S-conf iguration. Compounds of, formula I, vherein the C-atoms 
vhich are substituted by R 2 and R^ have the configuration 
given in formula Iy, are preferred. 
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Preferred compounds of formula I possess the formula Iy 




R\y h R 3 y 



vherein 

signifies cert . -bu tyloxy car bony 1 , pivaloyl, bis( 1-naphthyl- 
methyl)acetyl, benzoyl or 1-adamantylcarbonyl , 

signifies a bond, phenylalanine or $-cyclohexylalanine, 

signifies histidine, norleucine, phenylalanine or leucine, 

signifies a 0 

» i \ 

-S- or C»0 - Group 

o ' 

signifies hydrogen or methyl, 

signifies isobutyl, benzyl, cyclohexylmethyl or 1-adamantyl- 
methyl, 

signifies hydroxy, amino or groups of formulae OCOCH^ or 
OCOC(CH 3 ) 3 , 

signifies hydrogen, methyl, i-propyl, i-butyl or n-butyl, 
signifies methyl, i-propyl, i-butyl or n-butyl, or 
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che group -f* signifies a pyrrol idinvl- . piperidinyl 

or a morpholinyl-group and 

signifies^ NH?^ N-i-propyl^CHy or^CH-i-propyl-grdups . 

/ / / / 

Especially preferred compounds of formula I possess formula 
I 




vherein 

signifies tert . -buty loxycarbonyl or bis( 1-naphthylmethyl)- 
acetyl , 

signifies a bond, phenylalaninyl or 0-cyclohexylalaninyl, 

signifies histidine, leucine or riorleucine, 

0 

signifies a - $ - or a C = O-group 

c ^ 

signifies hydrogen, 



signifies cyclohexylme thyl or 1-adamantylmethyl, 
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R^ z signifies hydroxy or amino, 

R 4 2 signifies hydrogen or methyl, 

R 5 2 signifies hydrogen, isopropyl or isobutyl or 

The group -N^ signifies a pyrrolidinyl- , a 

v 

piperidinyl or ^ morpholinyl-group and ^ 

D z signifies NH- orJ^CH-isopropyl- or^ CHj-groups. 

In formulae I, vhen it is a straight-chain or branched alkyl 
with 1 to 10 carbon atoms it signifies in particular methyl, 
ethyl, propyl, isopropyl, butyl, tert. butyl, 2,2-dimethylethyl, 
pentyl, hexyl etc. , especially methyl, tert. -butyl and 2,2-dime- 
thylethyl, and vhen it is substituted by aryloxy, it signifies 
specially phenoxymethyl or 1- or 2-naphthyloxymethyl, preferably 
1-naphthyloxymethyl, vhen it is cycloalkyl with 3-7 carbon atoms, 
it signifies cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl, vhen it is (C 3-10 )cycloalk^l-(C 1-5 )alkyl, cycloalkyl 
may have the significances given above > D fnd may additionally 
signify adamantyl, and is especially cyclohexylethyl or (1-ada- 
mantyDethyl, vhen it is (C 6 _ 1Q )aryl f it signifies especially 
phenyl or 1- or 2-naphthyl, preferably 1-naphthyl, when it is a 
heteroaryl radical, it signifies in particular pyridyl, thienyl or 
furyl, vhen it is a heteroarylalkylradical the heteroaryl moiety 
and the alkyl moiety preferably have the above-mentioned 
significances, vhen it is a straight-chain or branched alkoxy 
radical, it especially signifies ethoxy or tert. butoxy, and vhen 
it is (C 6-10 )aryl-(C 1-5 )-alkoxy f it has in particular the 
significances given above for aryl and alkyl, and is preferably 
benzyloxy. 

Then denotes A the corresponding carbonyl compounds of R ft . 
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R ? vhen it is (C^ 5 )alkyl has the significances given above for 
alkyl, and vhen it is aryl, it signifies in particular phenyl or 
1- or 2-naphthyl, especially 1-naphthyl. 

R 3 and R 9 vhen they are (C^^alkyl have the signi ficances given 
above for alkyl, and vhen they are aryl, they signify phenyl, 1- 
or 2-naphthyl, preferably 1-naphthyl. The latter significance is 
preferred for R Q , vhile hydrogen is the preferred significance for 

R 9 : . ' ' ": 

In the group R 10 0< CH 2 CH 2 O) m" » R 10 P referablv signifies methyl, n 
is preferably a vhole number from 4 to 12, especially 7, and m is 
preferably 1. 

The hydrophilic or lipophilic amino acid side chain in the defi- 
nition of R n may be for example a n-butyl, isobutyl, benzyl, 
4-imidazolylmethyl, 2-methyl thioe thyl , cyclohexylmethyl or a T 
pyridylmethyl radical* 

Vhen R x denotes (C 1-5 )alkyl, the alkyl radicals may be as defined 
above, and are especially methyl. ■* 

When R 2 denotes (C 1-10 )alky 1 , it may be straight-chain or branched 
and signifies the above alkyl radicals, vhen it is a ^ C 2-I0^' cy ^ 
cloalkyl(C 1 5 )alkyl vhich is optionally substituted in the cyclo- 
alkyl moiety, it preferably signifies cyclohexylmethyl, vhereby 
the cycloalkyl is optionally substituted by oxo, hydroxy or di- 
substituted (spiro-anellated) by a radical of formula 

(CH-)o vhereby o signifies 2 or 3 adamantyl, 




preferably 1-adamantylme thyl , vhen it is (C 6 _ 10 )aryl-(C 1-5 )alkyl, 
it preferably signifies benzyl or naphthylmethyl, and vhen it is a 
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heteroarylalkyl radical, the heteroaryl moiety especially signi- 
fies pyridyl, thlenyl or 1 fury 1 radicals and the alkyl moiety is as 
defined above. 

Vhen R A and" R 5 denote a < c $_ iq ) ary 1- ( _ 5 ) -alkyl radical, they 
preferably signify a phenyl-(C 1 _ 5 )-alkyl especially a benzyl 
ra . il, vhen they are a heteroarylalkyl radical , the heteroaryl 
mc especially signifies a pyridyl, thienyl or furyl radical 
an Ikyl denotes the above-mentioned radicals. Vhen R^ and 
den- te (C^^alkyl, alkyl has the above-mentioned significances. 

Vhen R 12 denotes a (C^lalkyl radical, alkyl signifies the 
above-mentioned radicals, but especially isopropyl, n-butyl, 
isobutyl and 2-me thylbucyl . Hydroxyalkyl preferably signifies 
hydroxymethyl or hydroxyethyl. Vhen R^ signifies aminomethyl- 
pyridyl, it is preferably aminomethyl-2-pyridyl. 

In * (C^^alkyl has the above-mentioned significances. 

The ^reparation of compounds of formula I can be effected as 
follows : 

a) Compound of formula la, ^ 



R 2 




vherein A, 3, C,, D, Y, R^, Rj, R^ and R^ are defined as above 
and R^' is hydrogen, hydroxyl or a radical of formula -0C0R 2 » 
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vherein is defined as above, may be obtained by reacting 
compounds of" formula II, 

A-B-C-OH . II 

vherein A, B and C are defined as above, 
vith compounds of formula III 



*2 




III 



wherein R^, R 2> '8.3'* R 4» R 5» Y and D are defined as above, 
b) Compounds of formula Ib 




1 
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vherein A, B, C, D, Y f Rj, R^:, R 4 and R 5 are defined as 
above, are obtained by. reducing compounds of formula IV 

R 2 




V. ' . ■ ' . . ■ 

vherein A, B, C, D, Y , R^ R 2 » R. 4 and Rj are defined as above 
and 

Compounds of formula Ic 



«2 




Ic 



wherein A, B, C, Y, R^ R 2 , R 3 ', R 4 and R $ are defined as 
above, and D' denotes -0- or -N-, 

\ 

vherein R- is defined as above 
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are obtained by reacting compounds of formula V 



*2 



A-B-C-N 




D'-H 



*1 R3 1 



vherein A, B, C. D' , R^, R 2 and Rj' are defined as above with 
a compound of formula VI 

vherein Y, R 4 and R $ are defined as above, and X signifies 
halogen, especially chlorine. 

Compounds of formula Id 

«15 

S-(0) s ' 

(CH) P 




vherein A, B, C, D, Y, R r R 3 ' , R 4 ,; R5, R 15 and p are defined 
as above and s' stands for 1 are obtained by oxidation of 



X-Y-N' 



J' 
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compounds of formula Ie 



?15 
S 



(CH 2 ) p 



A - 8 - C 




Ie 



wherein A, B, C. D, Y, Rj, Rj', R 5 , R 15 and p are defined above 



e) Compounds of formula If 



H 

i 

S 



(CH 2 ) p 



A - B - C - N 




*3 



D H 

\ 

R 5 



If 



wherein A, B, C, D, Y, R^, R^, R^, and p are defined above 
are obtained by splitting off the benzyl group of compounds 
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of formula Ig 



Benzyl 

i 

s 

(CH 2 )p Ig 




A-B-C-N 0 H 

Rl R3 R 5 



wherein A, B, C, D, Y, R^ R 3 , R^, R $ and p are defined 
above, 



Compounds of formula Ih 



(Ci-4)Allcyl 
S 

(CH2)p 



Ih 




A-B-C-N D N \ 

«1 R3 R5 



wherein A, B, C, D, Y, R r Rj, R 4 , Rj and p are defined above 
are obtained by introducing an alkylgroup in compounds of 
formula If as defined above. 
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Compounds of formula Ii 




( ' . 

wherein A, B, C, D, Y f R r R £ and Rj are-defined above are 
obtained by cataly tically spli t ting of f the ben2yl group out 
of compounds of formula Ij 




wherein A, B, C, D, Y, -'R- , R- and R- are defined above. 
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h) Compounds of formula Ik 




Ik 



wherein C t D, Y, R^ to Rj and R 7 to R ? are defined as above 
are obtained by reacting compounds of formula 




IX 



wherein R ?t R Q and R 9 are defined as above with compounds of 
formula X 




X 
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wherein C, D, Y, * 1 to R 5 are defined as above and 
obtained precursors of compounds of formula I are optionally 
transformed in compounds of formula I. 

The process according to s-tage a) for the production of compounds 
of formula la is conveniently effected such that the compunds of 
,~f orwlx ir W the T^punds~o"f f ormula "ill Tn " accor- 

dance vith a method which is appropriate for peptide coupling; The 
reaction can take place for example in the presence of N,N'-di- 
cyclohexylcarbodiimide or N-ethyl-N' -(Dime thy laminopropyl ) -carbo- 
diimide and N-hydroxysuccinimide or 1-hydroxybenzo triazole , where- 
by as the solvent e.g. dimethylformamide is used, and the reaction 
is carried out at temperatures of 0° to preferably room tempera- 
ture. Alternately, the reaction may also be effected in the 
presence of SOX propanephosphonic acid anhydride in methylene 
chloride in the presence of a base such as N-roethylmorpholine in a 
suitable solvent, e.g. dimethylformamide. In this case also, the 
reaction is conveniently effected at temperatures of 0°C .to room 
temperature, preferably at room temperature. 

The reduction of the compounds of form: IV according to stage b) 
takes place by knoyn processes, for exar „e by means of cata- 
lytical hydrogenation in the presence of an appropriate catalyst, 
e.g. palladium on active charcoal, in a suitable solvent such as 
ethanol, at temperatures of 0° to ca. 50°C, preferably at room 
temperature, and at pressures of 1 to 5 atm., preferably 1 atm. 

The reaction, described in stage c), of compounds of formula V 
vith compounds of formula VI conveniently takes place in the 
presence of a base, e.g. triethylamine or N-methylmorpholine, in 
an inert solvent such as tetrahydjrofuran or dimethylformamide, at 
temperatures of ca. 0° to ca. 50°C, preferably at room tempera- 
ture. Y being C » 0 the reaction may also take place vith the 
corresponding isocyanate R^N * C » 0 whereby compounds of formula 
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I, wherein signifies hydrogen are obtained/ 

In. process d) the oxidation is effected by means of an oxidating, 
agent e.g. hydrogen peroxide, acting upon compounds of formula Ie 
in an'acid solvent e.g. a 100X acetic acid at temperatures below 
room temperature e.g. 10°C. 

The process according to stage e) is effected by reacting sodium 
in liquid ammonia at temperatures of -40°C environ with compounds 
of formula Ig whereby the benzyl-group is split off. The starting 
compounds of formula Ig may be obtained from appropriate star ting ' 
compounds according to process c). 

The process according to stage f) is an alkylating process whereby 
compunds of formula . If are first reacted at -40°C environ with 
sodium in liquid ammonia arid then with an (C^^alkylhalogenide 
esp. (C^ A )alkylbromide. 

The cataly tical cleavage of the benzyl-group from compounds of 
formula Ij according to stage g) is effected in presence of a 
palladium (10X on charcoal) catalyst in an appropriate solvent 
e.g. ethanol at a hydrogen pressure of 1 to 5 at. at temperatures 
up to 60°C environ, preferably at room temperature. 

The reaction of an azlacton of formula IX with compounds of 
formula X according to process h) is effected according to methods 
known from the literature e.g. in an appropriate solvent like 
tetrahydrofuran or chloroform optionally in presence of an 
acylating catalyst like + 1 dime thylaminopyridin at temperatures 
from 0° to 80°C environ, preferably at roomtemperature or reflux 
temperature of tetrahydrofuran or chloroform. 

The s tar t ing compounds used in t he above processes are e i t her 
known (see for example E. Vunsch in: Houben-Ueyl, "Methoden der 
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organischen Chemie", Volume XV/1 and XV/2, "Synthese von Pepci- 
den", Ceorg Thieme, Stuttgart 1984) or may be produced in known 
manner, for example as described in the following examples. 

The compounds' of formula I produced according to the " invention may 

A e __i sola Led_and _pur i fied. in„known_ manner . Racemic and/or - 

diastsreoisomeric mixtures can be separated in knovn manner. 

If the compounds of formula I contain acidic or basic groups, 
these can also optionally form salts, for example metal salts such 
as sodium salts or acid addition salts such as hydrochlorides , - 

In the following examples all temperatures are given in »C and are 
uncorrected. 
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Example 1: (2R, 3S)-3-( tert-butyloxycarbonylaxaino)-4-cyclohexyl- 
2-hydroxybutane-sulphonic acid dimethylamide 

A g of methanesulphonic acid dimethylamide are dissolved in 50 ml 
of tetrahydrofurari, and mixed at 0-5° with 20 ml of n-butylli thium 
(1.6 M in hexane) . After hour hour, 3.7 g of N-tert . -BOC-cyclo- 
hexylalaninal is added at once. After Hi hour, the reaction mixture 
is poured onto ether/2N aqueous tartaric acid, the org. phase is 
separatet ," dried vith magnesium sulphate and the solvent is 
evaporated off under vacuum. The crude product is chroma tographed 
on silica gel with ether/hexane 30-70X. The main product is 
obtained as a colorless oil, vhich solidifies upon standing. H.p. 
86-87°. The (2R,3R) isomer is obtained as a by-product. 

Example 2 : (2R, 3S)-3-( tert-butyloxycarbonylamino)-4~(l , 4-diox- 
aspiro[ 4 , 5 ] undec^8-yl)-2-hydroxybutane-sulphonic 
acid dimethylamide 

The title compound is obtained analogously to example 1 from 5.2 g 
of methanesulphonic acid dimethylamide, 26 ml of n-butylli thium 
and 6 g of the corresponding aldehyde. M.p. 48-50°. 

Example 3: (2R f 3S)-3-( tert-butyloxycarbonylamino)4-cyclohexy-2- 
azido-butanesulphonic acid dimethylamide 

1 g of the by-product of Example 1 (2R,3R isomer) is dissolved in 
10 ml of toluene, and mixed at -30° vith 1.5 g of triphenylphos- 
phirie, 30 ml of ammonia (ca. IN solution in benzene) and 0.9 ml of 
azodicarboxylic acid die thylester. The reaction mixture is stirred 
over night at room temperature and then filtered off over silica 
gel r An inseparable mixture of the title compound --and— ( 35) -( tert - 
butyloxy car bony l)-4-cyclohexyl^l-butene-sulphonic acid dimethyl- 



- 22 - 



Case 100-7005 



amide is obtained. 

Example A; (2R, 3S)-3-( tert-butyloxycarbonylamino)-2-hydroxy-4- 
(2-naphthyl)-butane-sulphonic acid dimethylamide 



The title compound is obtained analogously to Example 1, as a 
colourless oil, from 1.7 g of sthanesulphonic acid dimethylamide t 
8.5 ml of butyllithium and 2 g of the corresponding aldehyde. 

Example 5: (2R f 3S)-3-( tert-butyloxycarbonylaaino)2-hydroxy- 
5-methyl-hexane-sulphonic acid dimethylamide 

The title compound is obtained analogously to Example 1, as a 
diasteroisomeric mixture (ca. 2:l) t from 4 g of methanesulphonic 
acid dimethylamide, 60 ml of n-butylli thium and 4 g of N-tert-BOC- 
leucinal. ~ 

Example 6; (3S,4S)-4-( tert-butyloxycarbonylamino)-5-cyclohexyl- 
3-hydroxy- pen tane-sul phonic acid dimethylamide 

1 g of methanesulphonic acid dimethylamide is dissolved in 10 ml 
of tetrahydrofuran. 5.1 ml of n-butylli thium are added in drops at 
0-5°. After Mi hour, 1 g of (2S)-2-< ( lS)-ter t-butyloxy-carbony 1- 
amino-2-cyclohexyl-ethyl)oxirane is added. After 20 mins., the 
mixture is partitioned between ether and 2N aqueous tartaric acid, 
the organic phase is separated, dried and concentrated ' evapo- 
ration. r~e crude pror:ct is recrystallised from methy * 
chloride *xane. M.p. 10-111°. 
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Example 7: ( IS, 3S, 4S)-4-( tert-butyloxycarbonylaaino)-5-cyclo- 
hexyl-3-hydroxy-l-isopropyl-pentane-sulphonic acid- 
dime thy laaide 

The title compound is obtained analogously to example 6, as a 
diastereoisomeric mixture (ca. 1:5), from 0.4 g of isobutane- 
sulphonic acid dime thylamide, 1.5 ml of n-butylli thium and 200 mg 
of epoxide. 

Example 8; (2R f 3S)-3-(N-BOC-phenylalanyl-phenylalanyl)amido- 
4-cyclohexyl^2-hydroxy-butane-sulphonic acid 
dimethylaaide 

330 mg of the sulphonic acid amide of example 1 are dissolved in 1 
ml of methylene chloride,, . and 1 ml of trif luoroacetic acid is 
added. After 1 hour, the mixture is partitioned between 2N aqueous 
sodium carbonate solution and methylene chloride, the organic 
phase is separated, dried with potassium carbonate and concen- 
trated by evaporation. Then, ?30 mg of BocPhePheOH, 225 mg of H0BT 
and ca. 5 ml of methylene choride are added. The mixture is cooled 
to 0-5°, 170 mg of dicyclohexylcarbodiimide are added, and 
stirring is effected for ca. 15 hours at room temperature. The 
precipitated dicyclohexylurea is filtered off, and the crude 
product is chromatographed on silica gel with e ther/methylene 
chloride 50-90*. [aJD 20 » -29.1° (c - 0.6 in CH 2 CH 2 > 2 ). 

Example 9; (2R f 3S)-3-(N-BOC-6-cyclohexylalanyl-fr.cyclohexyl- 

alanyl)amido-4-cyclohexyl-2-hydroxy-butane-sulphonic 
acid-dimethylamide 

50 mg of the product of example 8 are dissolved in 5 ml of 
ethanol, and hydrogenated for 24 hours at 40°/2 atm hydrogen over 
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Rh-Alox (5%). The catalyst. is filterded off and the product is 

lyophilised from benzene. (ct]D » -46.1° (c = 0.6 in CH-CU). 

■ ■ , *- 

Example. 10 : ( 2R , 3S ) -3- ( N-BOC-pheny lalany 1-nor leucy 1 ) ami do- _. 

4-cyclohexyl-2-hydroxy-butane-sul phonic acid- 
_ - . ^diBethylaaide ~ — - — - - 

160 mg of B0C-S0 ? -Chatin-NMe 2 (Example 1) are reacted with 100 mg 

of BOCPheNleOH, .00 mg of Hydroxyben2otriazole and 80 mg of 

20 

Dicyclohexylcartodiimide analogously to Example 8. [aJD = -32.4° 
(c = 0.2 in CH 2 C1 2 ). ' ' 

Example 11: (2R,3S)-3-( N- B0C- 3-cy clohexy lalany 1 -no r leucy 1 ) - 

amido-4-cyclohexyl-2-hydroxy-butane-sulphonic acid 
dimethylafflide 

20 mg of the product of example 10 are hydrogenated exactly as in 
Example 9. [aft?- -38.2° (c - 0.1 in CH-vCl-). 



Example 12: (2R f 3S)-3-(N-BOC-pheny lalany l-histidyl)amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic acid 
diethylamide 

225 mg of B0C-S0 2 -Chatin-NMe 2 (Example 1) are reacted vith 236 mg 

of BOCPheHisOH, 160 mg of hydroxybenzotriazole and 120 mg of 

dicyclohexylcarbodiimide analogously to Example 8. For peptide 

coupling, dimethvlformamide is used instead of methylene chloride. 

After chromatoc -phy Me0H/CH~Cl~ , 0-10%, two dias tereoisome :re 

20 

obtained: dias eoisomer A: - -32.2° (c » 0-2 in 

20 

CH 2 Cl 2 /MeOH 9: lias tereoisomer B: [<x]D » -26.0° (c - O.c. a 
CH 2 Cl 2 /MeOH 9: i J . 
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Example 13: (2R,3S)-3-[N-(bis-(l-naphthylmethyl)ace tyl)nor- 

leucyllaaido-A-cyclohexyl-2-hydroxy-butane-sulphonic 
acid-dime thy laaide 

200 mg of BOC-S0 2 -ChatinNMe 2 (Ex. 1) are reacted with 240 mg of 
N-(bis-(l-naphthylmethyl)acetyl)-Nle-OH f 140 mg of hydroxybenzo- 
triazole and 110 mg of dicyclohexylcarbodiimide, analogously to 
Example 8. [<x]D 20 = -43.9° (c = 6.2 in CH 2 C1 2 ). 

Example 14; ( 2R, 3S ) -3-(N-B0C-phenylalanyl-norleucy 1 )amido-2- 
amino-4-cyclohexyl-butane-sulphonic acid- 
dime thy lamide 

150 mg of the sulphonic acid amide mixture of Example 3 are 

reacted with 100 mg of BOCPheNleOH, 700mg of hydroxybenzo t riazole 

and 80 mg of dicycloxylcarbodiimide analogoulsy to Example 8. The 

crude product is dissolved in ethanol and hydrogenated for 4 hours 

at 20°/l atm. hydrogen over Pd/C (10%). Chromatography on silica 

20 

gel with Me0H/CH 2 Cl 2 0-5X yields the title compound (a]D 
-37.1° (c - 0.2 in CH 2 C1 2 ) as well as B0C-Phe-Nle-S0 2 -desoxy- 
chatin-NMe 2 [aJD 20 - -26.4° (c - 0.2 in CH 2 C1 2 ). 

Example 15: (2R t 3S)-3-<N-BOC-phenylalanyl-norleucyl)amido- 

4-(l f 4-dioxaspirol4.5]undec-8-yl)-2-hydroxy-butane- 
sulphonic acid-dimethylanide 

335 mg of the sulphonamide of Example 2 are reacted with 290 mg of 

B0C-Phe-Nle0H f 200 mg of hydroxybenzotriazole and 158 mg of di- 

20 

cyclohexylcarbodiimide analogously to Example 8. [<x]D - -32.6° 
(c = 0.2 in CH 2 C1 2 ) 
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Example 16: <2R, 3S)-3-(N-BOC-phenylala n yl-norleucyl)ai B ido-A- 

(4'-oxocyclohexyl)-2-hydroxy-butane-sulphbnicacid 
' dime thy lamide 



:ra- 



200 mg of the product of Ex. 15 are dissolved in 10 ml of tet 
hydrofuran/Vater, and mixed vith a few drops of cone, hydrochloric 
acid. After 10 hours, the mixture is partitioned between ethyl 
acetate and aqueous Na bicarbonate solution, the organic phase is 
separated, dried and concentrated by evaporation. [<x}D 20 .= -45.6° 



(c = 0.2 in CH 2 C1 2 ) 



Example 17: (2R, 3S)-3-<N-B0C-phenylalanyl-norleucyl)a«ido-4-(4' 

oxocyclohexyl)-2-hydroxy-butane-sulphonic acid- 
dimethylaaide 

70 mg of the product of Example 16 are dissolved in 5 ml of 
methanol. 10 mg of sodium borjiydride are added, stirred for 15 
mins.at room temperature, and then partitioned between ethyl 
acetate and 2N aqueous sodium carbonate solution. 
[*]D 20 - -31.1' ( C - 0.2 in CH 2 C1 2 ). 



Exa«ple 18: <3S t 4S)-4-(N-B0C-phenylalanyl-norleucyl)aiBido-5- 
cyclohexyl-3-hydroxy-pentane-sulphonic 
acid-dime thy laaide 

135 mg. of the sulphonamide of Example 6 are reacted vith 75 mg of 
BOC-Phe-Nle-OH . 70 mg of hydroxybenzotriazole and 52 ml of dicyc- 
lohexylcarboc tide analogously to Example 8. 
[<x)D = -10°. . » 0.2 in CH 2 C1 2 ) 
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Example 19: (1S,3S, 4S)-4-(N-B0C-phenylalajiylnorleucyl)amido 

5-cyclohexyl-3-hydroxy-l-isopropyl-pentane-sulphonic 
acid dime thy laaide 

47 mg of the dias tereoisomeric mixture of Example 7 are reacted 
vith 40 mg of B0CPhe-Nle-0H f 28 mg of hydroxybenzotriazole and 22 
mg of dicyclohexylcarbodiimide analogously to Example 8. 
Chromatography on silica gel with ether/hexane 50-100X yields two 
diastereoisomers: A: [a]D 20 = -36.4°, B: [a]D 20 = -10,0° (c = 
0.1 in CH 2 C1 2 ). 

Example 20; (2R f 3S)-3-(N-BOC-phenyialanyl-norleucyl)aaido-2- 
hydroxy-4-(2-naphthyl)-butane-sulphonic acid- 
dimethy laaide 

130 mg of sulphonamide of Example 4 are reacted vith 115 mg of 
B0C-PheNle0H f 85 mg of hydroxybenzotriazole and 65 mg of dicyclo- 
hexylcarbodiimide analogously to Example 8* 
[a]D 20 * -43.7° (c = 0.2 in CH 2 C1 2 ). 

Example 21: (2R t 3S)-3-lN-(bis-<l-naphthylaethyl)acetyl)- 

norleucyl]aaido-2-hydroxy-5-aethyl-hexane-sulphonic 

acid-diaethy laaide 

100 mg of the dias tereoisomieric mixture of Example 5 are reacted 
vith 70 mg of BOCPheNleOH, 70 mg of hydroxybenzotriazole and 51 mg 
of dicyclohexylcarbodiimide analogously to Example 8. 
The product is obtained as an inseparable diastereoisomeric 
mixture (ca. 2:1). 
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EXanple 22? (2S ' 3S) - - d < 2R '3S)-3-(B0C-phenylal a n y i-„orleucyl)- 

ajnido-A-cyclohexyl-l-isobutyl-sulphaaoylaaino-2- 
butanol 

- A solut-ion of 94 mg of isobutylsulphamoyl chloride" in 1 ml of 

alanyl-norleucinyljamido-l-amino-A-cyclohexyl-Z-butanol and 0.1 ml 
of triethylamine in 11 ml of dioxane, and the mixture obtained is 
stirred for 20 hours at room temperature and Subsequently con- 
centrated under vacuum. The residue is dissolved in ethyl acetate 
and the solution is washed with diluted hydrochloric acid, an 
aqueous sodium bicarbonate solution and aqueous sodium chloride 
solution. Drying over anhydrous sodium sulphate, evaporation under 
vacuum and chromatography (silica gel vith dichlorome thane/ - 
methanol 40:1 as eluant) yields the compound named in the title as 
an amorphous solid, [aJD 20 , -7» ( c . 0.5 in dichloromethane). 

Using (2R,3S)-3-(BOC-phenylalaninyl-norleucinyl)amido-l-amino-4- 
cyclohexyl-2-butanol in accordance with the same process, (2R.3S)- 

3-(BOC-phenylalaninyl-nori 3 ucinyl)-amido-4-cyclohexyl-isobutyl- S ul 
phamoylamino-2-butanol is obtained as an amorphous solid. [«1D 20 
* -3.2° (c » 0.5 in dichloromethane). 

The starting compounds used in this process are obtained as 
described in the following: 

a) (3S)-3-B0C-amido-4-cvcl O hexyl-l-nitro-2-butanone 
(intermediate product 1) 

A solution of 32.6 ml of nitromethane in 160 ml of tetra- 
hy -furan and 160 ml of hexamethylphosphoric acid triamide 
is added whilst cooling with ice and stirring vigorously to a 
suspension of 18.0 g of sodium hydride (802 in mineral oil) 
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in 180 ml of teVrahydrof uran . The solution obtained is 
stirred for 1 hour at room " temperature, then cooled to 0 3 , 
and a solution of 69.9 g of N-B0C-L-6-cyclohexyl-alanine- 
3,5-dimethylpyrazolide in 700* ml" of tetrahydrofuran is added. 
After stirring for 20 hours, the mixture is mixed vith 600 ml 
of IN hydrochloric acid, extracted tvice vith ether, the 
combined organic extracts are vashed vith aqueous sodium 
chloride solution, dried over anhydrous sodium sulphate and 
evaporated under vacuum. After chromatography of the crude 
product on silica gel using toluene/ethyl acetate (6:1) as 
the eluant, the above intermediate product 1 is obtained as 
colourless crystals having a m. p. of 97-98°. 

(2S,3R)- and ( 2R. 3S)-3-BOC-amino-A-cyclohexyl-l-ni tro-2- 
butanol 

(intermediate compounds 2A and 2B) I 

2.27 g of sodium borohydride are added in small portions to 
an ice-cooled solution of 18.9 g of intermediate product 1 
obtained above in 190 ml of ethanol. Stirring is then 
effected for one hour without cooling, after vhich the pH 
value of the solution is adjusted to 3 by adding- 10Z aqueous 
tartaric acid and cooling, the solution is evaporated under 
vacuum, extracted tvice vith ether, the combined organic 
phases are vashed vith aqueous sodium chloride solution, 
dried over anhydrous sodium sulphate and evaporated under 
vacuum. Treatment of the remaining oily mixture of two 
diastereoisomers vith ether/hexane yields isomer 2B vhich has 
a m.p, of 116-118° (decomp.). Chromatography of the mother 
solution on silica gel using hexane/ether (2:1) as the eluant 
yields isomer 2B as an oil. 
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Rf values (silica gel, hexane/ether 2:1): 2A, 0,136: 2B. 
0. 106. 



( ,2S, 3S.)- .and (2R. 3Sy -l-amino-3-B0C-aminowA_-cyclohexvl-2- 
butanol 



(intermediate compounds 3A and 3B) 

5 .96 g of ammonium formate are added in small portions over 
the course of 1 hour, in an inert atmosphere, to a mixture of 
7 .-5 g of intermediate, compound 2A, "which was obtained as 
•described above, and 0.75 g of palladium (102 on animal 
charcoal) in 50 ml of methanol. After stirring for 17 hours 
at room temperature, the suspension is filtered through 
celite and the. filtrate is evaporated under vacuum. The 
residue is taken up in. 2N hydrochloric acid, washed twice 
with ether and the aqueous phase is rendered alkaline by 
adding sodium bicarbonate. The aqueous phase is extracted 
twice with ethyl acetate, the organic phases combined, dried 
over anhydrous sodium sulphate and evaporated under vacuum. ; 
The foamy residue is transformed into the hydrogen oxalate 
and, is crystallised from ether. The hydrogen oxalate of 
intermediate compound 3A is obtained with a m.p. of 165-166° 
(decomp. ) . 

The hydrogen oxalate of intermediate compound 3B, vhich is 
obtained analogously from intermediate compound 2B, melts at 
137-138° (decomp.). 
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(2S.3S)- and (2R. 3S)-3-BOC-amino-l-Cbz-amino-A- 
cyclohexyl-2-butanol 

(intermediate compounds 4A and 4B) 

A. 18 ml of benzyl chlorof ormate are added at a temperature 
of 2 to 5° to a solution of 5.28 ml of triethylamine and 6.3 
g of intermediate compound 3A, vhich vas obtained as in the 
above process, in 120 ml of dichloromethane, and the solution 
obtained is stirred for 30 minutes at room temperature. It is 
then diluted with dichloromethane and vashed with 0.25N 
hydrochloric acid, saturated aqueous sodium bicarbonate 
solution and vater. The organic phase is dried over sodium 
sulphate and evaporated under vacuum. Chromatography of the 
residue on silica gel using toluene/ ethyl acetate (3:1) as 
the eluant yields intermediate compound AA as a slightly'" 
yellowish oil. 

Intermediate compound 4B is obtained as an oil from 
intermediate compound 3B, using the same process. 

(2S.3S)- and ( 2R, 3S)-3-amino-l-Cbz-amino-4-cyclohexyl-2- 
butanol (intermediate compounds SA and 5B) 

8.06 g of intermediate compound 4A are added vhilst cooling 
to 80 ml of the mixture of acetic acid/conc. hydrochloric 
acid (9:1), and the solution obtained is stirred for 1 hour 
at room temperature And then evaporated to dryness. The 
hydrochloride of intermediate compound 5A is hereby obtained 
as a colourless foam* 

The hydrochloride of intermediate compound 5B is obtained 
from intermediate compound AB using the same process. 
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(2S.3S)- and (2R,3S)-3 -(BOC-phenvlalaninvl-norleucinvl)- 
amino-l-Cbz-amino-4-cyclohexyl-2-butanol 

A ' 06 ml of diphenyl phos phorylazide and 4^94 ml of triethyl- 



amine are added gradually to an ice-cooled solution of 6.68 g 
of BOC-Phe-Nle-OH and 6.3 g of crude hydrochloride of inter- 
mediate compound 5A in dimethylf ormamide, and the clear 
solution obtained is stirred over night at room temperature, 
then concentrated under vacuum, taken up in dichloromethane 
and the dichloromethane solution is washed vith 0.25N 
hydrochloric acid, saturated aqueous sodium bicarbonate 
solution and water, and dried over anhydrous sodium sulphate. 
After evaporation under vacuum, the residue is chromato- 
graphed on silica gel (dichloromethane/ethanol 49:1 as the 
eluant) and the product obtained is crystallised from 
dichloromethane/hexane. Intermediate product 6A thus obtained 
melts at 167-168° (decomp.'). 

Intermediate compound 6B which has a m.p. of 150-151° 
(decomp.) is obtained from intermediate compound 5B using the 
same process. 



(2S,3S)- and (2R.3S)-l-amino-3-(BOC-phenylalaninyl- 
nbrleucin yl)-amino-4-cyclohexyl-2-butanol 

(intermediate compounds 7 A and 7B) 

7.0 g of intermediate compound 6A and 0.7 g of palladium on 
active charcoal (10X) in 140 ml of methanol art nydrogena sd 
for 1.5 hours at room temperature in a hydrogen atmosphere at 
atmospheric pressure, and the mixture is subsequently diluted 
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with dichlorome thane and filtered through celite. After 
evaporation of the. filtrate under vacuum and crystallisation 
of the residue from methariol/e ther f intermediate compound 7A 
is obtained as colourless crystals having a m. p. of 140-141° , 
[ ct|D 20 = -38.5° (c = 1 in methanol) ♦ 

Intermediate compound 7B is obtained as colourless crystals 
having a m.p. of 168-169 (decomp. ) from intermediate compound 
6B t using the same process . 
[<x]D 20 = -25. 6° (c = 1 in methanol). 

Example 23; (2S, 3S)-3-(BOC-phenylalahinyl-norleucyl)afflido-4- 
cyclohexyl-l-di»ethylsulphaiioylamino-2-butanol 

The title compound is obtained analogously to example 22, using g 
dime thy lasulphamoyl chloride instead of isobutylsulphamoyl 
chloride. [a]D 20 » -11° (c = 0.1 in CHjClj). ^ 

Example 24: (2R, 3S)-3-(N-benzoyl-dehydrophenylalaninyl-nor- 
leucyi)-amidd-l-diaethylsulphajioyl-aaino^5- 
methyl-2-hexanol 

The title compund is obtained as a diastereoisomeric mixture (ca. 
2:1) having a m.p. of 194-196° (decomp.) analogously to Example 
21, using N-benzoyldehydrophenylalaninyl-norleucine insead of 
BOC-Phe-Nle-OH. 

Example 25: N-(3-cyclohexylpropionyl)-norleucine 

A solution of 1.92 g of 3-cyclohexylpropionic acid chloride in 22 
ml of ether is added whilst cooling, vith ice to a solution of 
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1.31g of. norleucine in 22 ml of IN aqueous sodium hydroxide , and 
the mixture is stirred for 1 hour at 0°C. The mixture is 
subsequently acidified with 0.25N hydrochloric acid, extracted 
tvice vith ether, the combined organic phases are -washed- with . 
saturated sodium chloride solution, dried over sodium sUlphate an 
c oncen trat ed by e vapora ti on unde r vacuum, Crystallisat i on q f th e 
residue from ether/hexane yields the title compound which has a 
ra.p. of 138-139°C. 

Example 26; (2S,3S)-3^(3-cyclohexyl-propionyl-norleucyl) 
amido-l-Cbz-amino-4-cyciohexyl-2-butanol 

The title compound is obtained as an amorphous substance analog- 
ously to Example 22 f), using 3-cyclohexyl-propionyl-norleucine 
(Ex. 25) instead of BOC-Phe-Nle-OH. 

Example 27: (2S,3S)-3-(3-cyclohexyl-propionyl-norleucyl) 
amido-l-amino-4-cyclohexyl-2-butanol 

The title compound is obtained as an amorphous substance analog- 
ously to Example 22 g), by means of hydrogenat ion of the compound 
of Example 26. 

Example 28; (2S,3S)-3-(3-cyclohexyl-propionyl-norleucyl) 

amido-4-cyclohexyl-I-dimethylsulphajnoylamino-2- 
butanol 

The title compound is obtained as an amorphous substance 
analogously to Example 22, using (2S,3S)-3-cyclohexyl-proj>ionyl- 
norleucyl)amido-l-amino-4^cyclohexyl-2-butanol and dimethyl- 
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sulphamoyl chloride, [aJD 20 = -25.7°(c = 1 in methanol) (sinters 
.from 78°C) . 



INTERMEDIATE PRODUCTDS: 

, N-(bis-l-naphthylmethyl)-acetyl-Nle-QH 

660 mg of bis-(l-naphthylmethyl)-acetic acid and 280 mg of 
norleucine-methyles ter are dissolved in methylene chloride and 
cooled to 0°. 400 mg of dicyclohexylcarbodiimide are added and 
stirred for ca. 15 hours at room temperature. The precipitated 
dicyclohexylurea is filtered off, the filtrate concentrated by 
evaporation, dissolved in methanol and mixed with 200 mg of ^ 
sodium hydroxide (dissolved in water). After 2 hours, the mixture 
is acidified with 2N hydrochloric acid, extracted vith methylene 
chloride, dried and concentrated by evaporation. The crude product 
is recrys tallised from methylene chloride/hexane. M.p,. 157-159°. 

Bis-( 1-naph thy Imethyl) -acetic acid 

4.6 g of sodium are dissolved in 100 ml of ethanol. 16 g of 
malonic acid diethylester and 40 g of 1-chloromethylnaphthalene 
are added. The mixture is then refluxed for 24 hours, cooled and 
the precipitated salts are dissolved by adding ice vater. The 
organic phase is separated, the aqueous phase extracted vith 
ether, and the combined organic phases dried over magnesium 
sulphate and concentrated by evaporation. The crude product is 
added to a mixture of 50 ml of vater, 700ml of ethanol and 20 g of 
potassium hydroxide and refluxed for 4 hours. It is then cooled, 
acidified vith cone, hydrochloric acid and extracted with ether. 
The ether solution is dried, concentrated by evaporation and the 
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residue heated to 180-200°. After cooling to room temperature, the 
glassy residue is dissolved in methylene chloride and precipitated 
vith hexane. M.p. 171-172°C. 

- (-1- t er t — bu ty-loxycarbonyAamino^6-__cyj:l_ohexyl-e thy 1 ) -oxirane 

6 g of sodium hydride dispersion (80X in white oil) are suspended 
in a mixture of 60 ml of dimethyl sulphoxide and 30 ml of 
tetrahydrofuran. The suspension is cooled to 0-5°, and a solution 
of 13 g of trimethylsulphonium iodide in 50 ml of dimethyl 
sulphoxide is added in drops. After 10 mins, 50 ml of t-BOC-cyclo- 
hexylalaninal (0.54M in toluene) are added, and the temperature 
is allowed to rise to room temperature. The reaction mixture is 
diluted with ice water, the org. phase separated, washed 4x with 
water, dried over magnesium sulphate and concentrated by 
evaporation. Chromatography on silica gel with ether/hexane 10-302 
yields the title compound, together with a little of the diaste- 
reoisomer (ratio ca. 3:1). M.p. 58-59°C. 

Example 29: (2R t 3S)-3-[N-l-ada«antyl)propionyl)norleucyH- 

aaido-4-cyclohexyl-2-hydroxy-butane-sulphonic acid- 

diaethylamide 

The title compound is obtained analogously to Example 8 using 
N-[3-(l-adamantyl)propionyl]-norleucin instead of BOCPhePheOH. 
[a]D 20 - -25,7° (c » 1 in methanol). 

The starting compound adamantyl-propionyl norleucin, m.p. 119-120 c 
is prepared analogously to Example 25 starting from adamantyl 
propinonyl chloride and norleucin. 
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Example 30: (2R, 3S)-3-(N-BOC-B-cyclohexylalanylhist idyl)amido- 
A-cyclohexyl-2-hydroxy-butane-sulphonic 
acid-dime thylamide 

The title compound is obtained analogously to Example 8 reacting 
190 mg BOC-S0 2 -Chatin-N(Me) 2 - Example 1 - with 201 mg BOC-Cha- 
His-OH, in presence of 70 mg hydroxybenzotriazol and 102 dicyclo- 
hexyl carbodiimid. The crude product is chromatographed on 
silicagel (methanol/me thylenechlor ide 1-iOX as the eluant). 
[ol\ d 20 = -38,9° (c = 0.2 in methylenchloride). 



Example 31: (2R, 3S)-3-[N]-(bis-(l-naphthylmethyl)acetyl) 
his tidy l]amido-4-cyclohexyl-2-hydroxy-butane- 
sulphonic acid-dimethylamide 

80 mg BOC-S0 2 -Chatin-N Me 2 (Example 1) are reacted analogously to 
Example 8 with 100 mg N-(bis-(7-naphthylmethyl)-acetyl)-Nle-0H in < 
presence of 50 mg hydroxybenzotriazol and 44 mg dicyclohexylcarbo- 
diimid. The obtained crude product is chromatographed on silicagel 
using methanol/methylenchloride 1-102 as the eluant. 
[ a J D 20 3 -17,1° (c = 0.2 in methylenechloride ) . 



Example 32; (2R, 3S)-3-[N-B0C-p-(2, 1 ,3-benzoxadiazol-4-yl)alanyl- 
norleucyl]ainido-4-cyclohexyl-2-hydroxy-butane- 

sulphonic acid diethylamide 

i 

96 mg BOC-S0 2 -Chatin-NMe 2 (Example 1) are reacted analogously to 
Example 8 with 98 mg BOC-B0L-NLE-0H in presence of 35 mg hydroxy- 
benzotriazol and 50 mg dicyclohexylcarbodiimid . The crude product 

20 

is recristallised from methylenchlorid/hexan. [a]p =— 52,4° (c 
= 0.2 'in methylenchloride). 



V 
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Example 33: (2R, 3S)-3-<N-[ 2-methoxy-poly(2-ethoxy )acetyl J 

phenylalanyl-norleucyl)amido-4-cyclohexyl-2-hydroxy- 
butane-sulphonic acid dimethylamide 



35 mg H-Phe-HIS-S0 2 -Chatin-NMe 2 are reacted with 60 mg of a 
mixture of oligomers of polyethylenglycolic acids (MV^ 350) in 
presence of 13 mg dicyclohexylcarbodiimide and 10 mg hydroxy 
benzotriazol in methylenechloride and the reaction product is 
purified by chromatography on silicagel (using methanol/methy- 
lenechloride 5-10X as the eluent). 



Example 34; (2R,3S)-3-[N-(bis-(l-naphthylmethyl)acetyl)- 

methionyl]amido-4-cyclohexyl-2-hydroxy-butane- 
sulphonic acid-dine thy lamide 

165 mg BOC-S0 2 -Chatin-NMe 2 (Example 1) are reacted analogously to 
Example 8 with 203 mg N-(bis-(7-naphthylmethyl)acetyl)-Met-0H in 
presence of 115 mg hydroxybenzotriazol and 90 mg dicyclohexyl- 
carbodiimid. [*] D 2 ° - -45,3° (c = 0.1 in methylenechloride). 



Exaaple 35 ; (2R,3S)-3-IN-(bis-(l-Naphthyl«ethyl)acetyl)methion 
(D,L-S-oxid)yl]amido-4-cyclohexyl-2-hydroxy-butane- 
sul phonic acid dimethylamide 

20 mg of the title compound of Example 34 are dissolved in glacial 
acetic acid and to the solution 10 mg sodiumperborate are added. 
After 1 hour the mixture is distributed between methylenechloride 
and a saturated aqueous sodiumbicarbonate-solution. The organic 
phase is dried and evaporated. The title product is obtained as a 
1:1 diastereomer mixture. 
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Example 36: (2R,3S)-3-(N-BOC-phenylalanyl-norleucyl)amido-4- 
(l-adamantyl)-2-hydroxy-butane-sulphonic 
acid-dime thy lamide 

69 mg BOC-S0 2 -Adatin-NMe 2 are reacted analogously to Example 8 
with 61 mg BOC-Phe-Nle-OH in presence of 64 mg hydroxybenzotr iazol 
and 62 mg N-ethyl-N-( 3-dime thylaminopropyD-carbodi imid (EDCI). 
The crude product is chromatographed on silicagel using hexane/- 
ethylacetate (1:1) as eluent. The title compound is according to 
' H-NMR a mixture of dias tereomeres (2R,3S:2S,3S * 60:40. 

The starting product BOC-S0 2 -Adat.in-NMe 2 (60 to 40 mixture of 
diastereomeres) is prepared analogously to Example 1 reacting N- 
tert. BOC-Adamantylalaninal and methansulphonic acid dimethyl- 
amide . K 

Example 37: (2R, 3S)-3-(N-BOC-phenylalanyl-norleucyl)-amido- 
5,5-dimethyl-2-hydroxy-hexane-sulphbnic acid- 
dimethylamide 

235 mg BOC-S0 2 -Neotin-NMe 2 are reacted analogously to Example 8 
with 180,3 mg BOC-Phe-Nle-OH in presence of 198 mg hydroxy- 
benzotriazol and 187 mg EDCI (see Example 36). The crude product 
is chromatographed on silicagel using hexane/ethylacetate (1:2) as 
eluent. After recristallisation from hexan/ethylacetate yields the 
title product as a mixture of diastereomeres (2R,3S:2S, 3S * 
65:35) having a melting point of 159 to 163°C. 

The starting compound B0C-S0 2 -Neot in-NMe 2 (A 65 to 35 mixture of 
dias tereomeres) is prepared analogously to Example 1 from N-tert. 
- BOC-neopentalglycinal and me thanesulphonic .acid diethylamide. 
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Example 38: (2R t 3S)-3-(N-BOC-phenylalanyl-norleucyl)amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic acid- 
pyrrolidinaaide 

__Ihe~ t i -t le produc t -is-ob tained r analogously ~to-Example- -8— reae-t A ng- - 
BOC-S0 2 -Chatin-pyrrolidin with BOC-Phe-Nle-OH. l*] D * -30.0° 
(c a 0.28 in ethanol). 

The starting compound BOC-SOj-chat in-pyrrolidine is obtained 
analogously to Example 1 from BOC-cyclohexylalaninal and me thy 1- 
sul phony 1- pyrrolidine, 

Example39: ( 2R , 3S ) -3- (N-BOC-pheny lalany 1-norleucy 1 ) amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic 
acid-pi per idineamide 

The title product is obtained analogously to Example 8 from 
B0C-S0 2 -Chatin-.piperidine and BOC-Phe-Nle-OH. t a ) D 2 ° 9 -32.6° 
(c = 0.27 in ethanol). ' ' 

The starting product B0C-S02-Chatin-piperidine is obtained 
analogously to Example 1 from BOC-cyclohexylalaninal and 
methylsulphonyl piperidine. 

Example 40: (2R,3S)-3-(N-BOC-phenylalanyl-norleucyl)amido-4- 
cyclohexyl-2-hydroxy-butane sulphonic acid-(4- 
benzyl)piperazineamide 

The title product is obtained analogously to Example 8 from 
B0C-S0 2 -Chatin-(4-Benzyl)-piperazine and BOC-Phe-Nle-OH. I a ) D " = 
-25.6° (c = 0.32 in ethanol). , : 
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The starting compound BOC-S0 2 -Chatin-(4-Benzyl)piperazine is 
obtained analogously to Example 1 from BOC-cyclohexylalaninale and 
4-Benzyl-2-methylsulphonylpiperazine. The Starting compound 
4-benzyl-l-methyl sulphonylpiperazine is prepared analogously to 
processes described in the literature reacting N-benzylpiperazine 
vith Methansulphonylchloride in presence of pyridine in 
acetonitrile at -10° to 30°C. 

Example 41; (2R, 3S)-3-(N-BOC-phenylalanyl-norleucyl)aiaido- 
4-cyclohexyl-2-hydroxy-butane-sulphonic acid- 
piperazineamide 

To a solution of 110 mg B0C-Phe-Nle-S0 2 -Chatin-(4-benzyl)- n , 

piperazine (the compound of Example 40) in 120 ml glacial acetic . - 
acid, .20 mg of a 10% palladium on charcoal-catalyst are added. The 
mixture is hydrogenated during 6 hours at roomtemperature and at 
atmospheric pressure. The reaction mixture is filtrated over hyflo 
and the filtrate evaporated to dryness. The residue is dissolved ; 
in an ice-vater-mixture f made slightly alkaline vith a 10Z aqueous 
sodiumcarbonate solution, extracted vith methylenechloride, dried 
over sodiumsulphate, filtered and evaporated to dryness. 

Chromatography on silicagel using methylene chloride containing 
10* of ethanol as eluent yields the title product l«] D = -22.5° 
(c = 0.2 in ethanol). 
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Example 42: ( 2R, 3S)-3-(N-BOC-Phenylalanyl-norleucyl )-amido- 
4-cyclohexyl-2-hydroxy-butane-sulphonic 
acid-(4-acetyl)piperazineamide 

The title product is obtained analogously to Example 8 by reacting 

20 

B0C-S0 2 -Chatin-(4-acetyl)-piperazine with BOC-Phe-Nle-OH. [a) D 
= -19.5° (c = 0.21 in ethanoi). 

The starting compound B0C-S0 2 -Chatin-(4-Acetyl)-piperazine is 
obtained by hydrogenating analogously to Example 41 B0C-S0 2 ~ : 
Chatin-(4-benzyl)piperazine (see Example 40) and reaction of the 
obtained BOC-S0 2 -Chatin piperazine analogously to processes 
desribed in the li terature vith acetylchloride . in presence of 
triethylamine in methylene chloride at 0°C. 

Example 43: (2R f 3S)-3-(N-B0C-phenylalanyl-norleucyl)amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic 
acid- [ 4- ( 2 , 5 , 8 , 11- te t raoxadodecany 1 ) car bony 1 ] 
piperazineaaide 

The title product is obtained reacting analogously to Example 
8 B0C-S0~-Chatin-(4-[2 f 5,8,ll-tetraoxadodecanyl]earbonyl)- 
piperazine with BOC-Phe-Nle-OH. [a] D w - -16.7° (c = 0.12 in 
ethanoi). 

The starting product B0C-S0 2 Chatin-(4-[2,5,8, 11-Tetraoxa- 
dodecanyl]-carbonyl)piperazine is obtained in a manner known per 
se reacting 500 mg B0C-S0 2 -Chatin-piperazine (see Example 42) with 
260 mg 2,5,8, 11- tetraoxadodecanylcarbonic acid in presence of 240 
mg dicyclohexylcarbodiimide and 320 mg hydroxybenzotriazole in 10 
ml N,N-Dimethylformamide. 



- A3 - 



Case 100-7005 



Example 44 : ( 2R , 3S ) - 3- ( N-BOC- Pheny lalany 1-nor leucy 1 ) -am i do 
_4-cyclohexyl-2-hydroxy-butane sulphonic acid- 
( 4-me thy 1 ) pi perazineamide 

The title product is obtained analogously to Example 8 reacting 

20 

B0C-S0 2 -Chatin(4-Methyl)-piperazihe with BOC-Phe-Nle-OH. [a) D 
-25.0° (c = 0.44 in Ethanol). 

B0C-S0 2 -Chatin-(4-Methyl)-piperazine is obtained analogously to 
Example 1 from BOC-Cyclohexylalaninal and 4-methyl-l-(me thyl- 
sulphonyl ) pi per az ine . 

Example 45: (2R, 3S)-3-(N-BOC-phenylalanyl-norleucyl)amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic acid- 
morpholineamide 

The title product is obtained analogously to Example 8 by reacting 

20 

B0C-S0 2 -Chatin-morpholid with BOC-Phe-Nle-OH . [a) D * -31.9° (c 
= 0.87 in Ethanol). 

B0C-S0 2 -Chatin-morpholid is obtained analogously to Example 1 from 
BOC-cyclohexylalaninal and morpholine. 

Example 46; (2R, 3S)-3-(N-BOC-Phenylalanyl-histidyl)amido- 
4-cyclohexyl-2-hydroxy-butane-sulphonic acid- 
piper id ine amide 

The title product is obtained analogously to Example 12 reacting 
B0C-S0 2 -Chatin-piperidine (see Example 39) vith BOC-Phe-His-OH. 
[o] h 20 = -14.1° (c = 0.17 in Pyridine). 
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Example 47: (2R, 3S)-3-(N-BOC-Phenylalanyl-norleucyl)amido- 

2-hydroxy-5-methylmercapto-pentane-sulphonic acid 
dime thy lamide 

The title product is obtained analogously to Example 8 reacting 
BOC-S0 2 -mettin-NMe 2 vith BOC-Phe-Nle-OH. lot] D 2 ° -31-0° <c 
0.67 in Ethanol) . 

BOC-S0 2 -mettin-NMe 2 is prepared analogously to Example 1 from 
BOC-methioninal and methansulphonic acid dimethylamide. 



Example 48: (2R, SS^S-CN-BOC-Phenylalanyl-norleucy^amido- 
Z-hydroxy-S-methylsulf inyl-pentane-sulphonic acid 

dimethylamide. 

To a solution of 50 mg B0C-Phe-Nle-S0 2 -me.ttin-NMe 2 ( title product 
of Example 47) in 0,25 ml glacial acetic acid is added under 
stirring at 10° 0.01 ml of a 30* hydrogenperoxide-solution and the 
obtained mixture is stirred, for additional 40 minutes at 10 8 C. The 
mixture subsequently evaporated to dryness and the residue is 
chromatographed on silicagel using methylenechloride containing 7% 
ethanol as eluent. The obtained title product is an environ 1 to 1 
mixture of diastereomeres M.P.: Sinters from 82° on. 



Example 49: (2R,3S)-3-(N r BOC-Phenylalanyl-norleucyl)amido- 

2-hydroxy-4-benzylmercapto-butane-sulphonic acid 

dimethylamide 



The title product irscobtained analogously to Example 8 reacting 
B0C-CYS (BZL) (0H)CH 2 SO 2 NMe 2 vith BOC-Phe-Nle-OH. 

Id'"" 



[ a ] 20 s -32.0° (c = 0.40 in Ethanol)- 
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BOC-CYC(BZL) (OH)CH 2 S0 2 NMe 2 is obtained analogously to Example 1 
by reacting BOC-S-Benzyl-L-cys teinal vith methansulphonic acid 
dimethylamide. 

BOC-S-Benzyl-L-cysteinal is prepared analogously to processes 
described in the literature react ing B0C-5-benzyl-L-cys tein with 
3,5-Dimethylpyrazol in chloroform in presence of dicyclohexyl 
carbodiimid and reduction of the obtained B0C-5-benzyl-L-cys tein- 
3 , 5-dimethylpyrazolid vith diisobutylaluminiumhydride in toluene. 

Example 50: (2R, 3R)-3-(N-BOC-Phenylalanyl-norleucyl)amido 
2-hydroxy-4-mercapto-butane-sulphonic acid 
dimethylamide 

To a solution of 300 mg BOC-Phe-Nle-CYS (BZL) <OH)CH 2 S0 2 NMe 2 (title 

product of Example 49) in 8 ml tet rahydrof urane and 20 ml liquid 

ammonia are added at, -40° in portions 60 mg sodium. The blue 

coloured reaction mixture is stirred during additional 15 minutes 

at -40°, subsequently ammonium chloride is added in portions until 

the blue coloration disappears .The reaction mixture is evaporated 

to dryness, the residue is taken up in water and extracted vith 

ethylacetate. The organic phase is washed with water and saturated 

aqueous sodium chloride solution, dried over sodium sulphate, 

filtered and evaporated to dryness. The residue is chromatographed 

on silicagel using methylene-chloride , containing ZX ethanol, as 

20 

eluent. The resulting title product has an [al D = -33.6° (c = 
0.3 in ethanol). 
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Example 51: (2R t 3R)-3-(N-BOC-Phenylalanyl-norleucyl)ajnido 

2-hydroxy-4-ethylmercaptp-butane-rSulphonic acid- 

dimethylamide 

To a solution of 300 mg BOC-Phe-Nle-Cys (BZL) (OH)CH 2 S0 2 NMe 2 (title 
prpduc^oXJxamplej^ in^B mrtet^ahy^ and 20 ml ^M"J-* 

ammonia are added, as described "in Example"50rsodi"um' and' subie-™ 
quently ammoniumchloride. After addition of ammoniumchloride at 
-40°C a solution of 0,05' ml ethylbromide in 2 ml tetrahydrof urane 
is added. The reaction mixture is stirred for further 10 minutes 
at -40° and subsequently, as desribed in Example 50, worked up and 
purified. It results the title product 
[ a j 20 = _37.2° (c = Q.36 in ethanol). 



Example 52; (2R,3S)-3-[N-(2,3,4 t 6-tetra-0-acetyl-6- D-glucosyl- 
l-0]-isobutyrylpheriylalanyl-norleucyl]aBido-4-cyclo^ 

hexyl-2-hydroxy-butane-sulphonic acid diethylamide. 

The title product is obtained analogously to Example 8 reacting 
BOC-Phe-Nle-S0 2 -Chatin-NMe 2 (title product of Example 10) with ^ 
(2,3,4, 6- tetra-0-ace tyl-fr-D-glycosy 1-1-0- ) isobutyric acid . [ al D 
= -39.2° (c » 0.68 in ethanol). 

(2,3,4,6-tetra-0-acetyl-e-D-glucosyl-l-0)isobutyric acid is 
obtained analogously to precessess described in the literature ,by 
condensation of «-D-acetobromoglucose with 2-hydroxy-2-methyl 
propionic acid benzyl ester and subsequent hydrogenation using 10X 
palladium oh charcoal as catalyst. 
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Example 53; <2R, 3S)-3-[N-( 0-D-glucosyl-l-O)-isobutyry 1-phenyl 
alanyl-norleucyl]amido-4-cyclohexyl-2-hydroxy- 
butane-sulphonic acid dimethylamide 

To a solution of 150 mg (2, 3,4,6-tetra-O-acetyl-0-D-glucosyl- 

l-0)isobutyryl-Phe-Nle-S0 2 -Chatin-NMe 2 ( title product of Example 

52) in 5 ml methanol is added at room temperature a solution of 34 

mg sodium in 1,5 ml methanol. The reaction-mixture is stirred for 

30 minutes at room temperature, neutralised with 100 mg of the 

acidic ion exchanger ftmberlyst 15, filtered and evaporated to 

dryness. The residue is chromatographed on silicagel using 

methylenechloride, containing 10* of ethanol, as eluent. The 

20 

resulting title product has an [<x] D * -41.6° (c = 0.30 in 
ethanol). 

Example 54; (2S, 3S)-3-(N-BOC-phenylalaninyl-histidyl)amido- 
1- < n-bu ty Icarbamoy lamino ) -4-cyclohexyl-2-bu tanol 

402 mg of BOC-Phe-His-OH, 332 mg of (2S , 3S)-3-amino-l-(n-buty 1- , 

carbamoylamino)-4-cyclohexyl-2-butanol-hydrochloride (intermediate 

product 8A) and 0.28 ml of triethylamine in 6,7 ml of dimethyl 

formamide are mixed with 0.23 ml of diphenylphosphoryl azide 

whilst cooling with ice. The mixture is stirred for 19 hours at 

room temperature and is concentrated by evaporation under a high 

vacuum. The residue is taken up in ethyl acetate and is washed in 

succession with aqueous tartaric acid, saturated sodium hydrogen 

carbonate solution and brine, then dried over anhydrous sodium 

sulphate and concentrated by evaporation. Chromatography of the 

residue (silica gel, 4 bar, methylene chloride-ethanol 19:1) 

20 

yields the title compound, m.p. 141-2°C, l*l D = -11.8° (c = 1 
in methanol ) . 
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Example 55: (2R,3S)-3-(N-BOC-phenylalaninyl-histidyl)amido-l- 
(n-butylcarbaaioylamino)-A-cyclohexyl-2-butanol 

l 

The title compound is obtained analogously to Example 54, using 
(2R.3S)-3-amino-l-(n-butylcarbamo y lamino)-4-c y clohex y l-2-bu t anol- 

hydrochloride (8B), m.p. U8-9-C, 1«1D 20 = -14.5° U - 1 In 
methanol) . 

intermediate products 8A and 8B used in Examples 54. and 55 may be 
produced as follows: 



^ ^^-^-BOC-amido-4- rvclohexvl^^nitro-2-butanone 
(intermediate product ID) 

A solution of 32.6 ml of nitromethane in 160 ml of 
tetrahydrofuran, and 160 ml of hexamethylphosphoric acid 
triamide are added with vigorous stirring, whilst cooling 
with ice, to a suspension of 18.0-g of sodium hydride (80* in 
mineral oil) in 180 ml of tetrahydrofuran. The solution 
obtained is stirred for 1 hour at room temperature, then 
cooled to 0% and a solution of 69.9 g of N-BOC-ft-cyclohexyl- 
alanine-3,5-dimethylpyrazolide in 700 ml of tetrahydrofuran 
is added. After stirring for 20 hours, the mixture is mixed 
with 600 ml of IN hydrochloric acid, extracted twice with 
ether, the combined organic extracts are washed with aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulphate and evaporated under vacuum. The crude product is 
chromatographed on silica gel using toluene/ethyl acetate 
(6:1) as the eluant to produce the above intermediate product 
ID as colourless crystals having a m.p. of 97-98'C. 
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.(2S.3R)- and ( 2R, 3S)-3-B0C-amino-4-cyclohexyl^l-ni t ro-2- 
butanol (intermediate products 9A and 9B) 

2.27 g of sodium borohydride are added in small portions to 
an ice-cooled solution of. 18.9 g of the above-obtained 
intermediate product ID in 190 ml of ethanol. Then, stirring 
is effected for one hour vithout cooling, after which the pH 
value of the solution is adjusted to 3 by adding 10% aqueous 
tartaric acid and cooling. The solution is evaporated under 
vacuum, extracted tvice with ether, the combined vorganic 
phases are washed with aqueous sodium chloride solution, 
dried over anhydrous sodium sulphate and evaporated under 
vacuum. Treatment of the remaining oily mixture of two 
diastereoisomers with ether/hexane yields isomer 9B with a 
m.p. of 116-118° (decomp. ) . Chromatography of the mother 
solution on silica gel using hexane/ether (2:1) as the eluant 
yields isomer 9A as an oil. 

Rf values (silica gel, hexane/ether 2:1): 9A, 0.136; 9B, 
0.106. 

(2S, 3S)- and (2R, 3S)-l-amino-3-B0C-amino-6-cyclohexyl-2- 
butanol (intermediate products 10A and 10B) 

5.96 g of ammonium formate are added in small portions over 
the course of 1 hour, in an inert atmosphere, to a mixture of 
.7.5 g of intermediate product 9A, which was obtained as 
described above, and 0.75 g of palladium (10% on animal 
charcoal) in 50 ml o£ methanol. After stirring for 17 hours 
at room temperature, the suspension is filtered through 
celite and the filtrate is evaporated under vacuum. The 
residue is taken up in 2N hydrochloric acid, washed twice 
with ether and the aqueous phase is rendered alkaline by 
adding sodium bicarbonate. The aqueous phase is extracted 
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twice with ethyl acetate, , the organic phases are combined, 
dried over anhydrous sodium sulphate and evaporated under 
vacuum. The foamy residue is converted into the hydrogen 
oxalate and crystallised from ether. The hydrogen oxalate of 
intermediate product 10A is obtained, with am. p. of 165-166° 
(decomp . ) . 

The hydrogen oxalate of intermediate product 10B, which is 
obtained analogously from intermediate compound 9B, melts at 
137-138 °C (decomp. ). 



(2S t 3S)-3-BOC-amino-l-(n-butylcarbamoyl)amino-4-cy clohexyl-2- 
butanol (intermediate product 11A) 

A solution: of 1.15 g of intermediate product 10A ( free base) 
in 5 ml of anhydrous tetrahydrof uran is mixed with 0.45 ml of 
n-butylisocyanate whilst cooling with ice, stirred for 1 hour 
at room temperature and evaporated under vacuum. The residue 
is. taken, up in' ethyl acetate, vasned successively.; with 0.25 N 
hydrochloric acid, saturated sodium hydrogen carbonate 
solution and sodium chloride solution, dried over sodium 
sulphate and concentrated by evaporation. The title compound 
is obained as a crude foam. 

(2R,3S)-3-B0C-amino-l-(n-butylcarbamoyl)amino-A-cyclohexyl- 
2-butanol (intermediate product 11B) is obtained analogously 
as a crude foam from intermediate product 10B. 

(2S,3S)-3-amino-l-(n-butylcarbamoyl)amino-4-cy clohexyl-2- 
butanol-hydrochloride (intermediate product 8A) 



1.39 g of the crude intermediate product 11A are stirred for 
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1 hour at 'room temperature in 14 ml of glacial acetic 
acid/cone, hydrochloric acid (9:1), and concentrated by 
evaporation under a high vacuum. The residue is taken up 
tvice respectively in toluene and again evaporated to 
dryness. The title compo^d is obtained as an amorphous foam. 

(2R,3S)-3-amino-l-(n-butylcarbamoyl)amino-4-cyclohexyl-2-buta 
nol-hydrochloride (intermediate product 8B) is obtained 
analogously as an amorphous residue from intermediate product 
11B. 



Example 56; (2S,3S)-3-(N-BOC-phenylalaninyl-norleucyl)anido-l- 
( isopropylcarbamoyl)aaino-4-cyclohexyl-2-butanol 

A solution of 273 mg of (2S, 3S)-l-amino-3-(N-BOC-phenylalaninyf- 
norleucyl)-amido-4-cyclohexyl-2-butanol (intermediate product 12A) 
in 10 ml of. anhydrous tetrahydrofuran is mixed at 0° with 0.055 ml 
of isopropylisocyanate, stirred for 1 hour at room temperature and 
concentrated by evaporation under a high vacuum. Crystallisation 
of the residue from methylene chlor ide/methanol/hexane yields the 
title compound, m.p. 167-8°C (decomp.), [a]D = -16.2° (c = 1 
in methanol). 

Intermediate product 12A used in this example may be produced as 
follows: 

a) (2S.3S)- and (2R,3S)-3-BOC-amino-l- CBZ - amino-4-cyclohexyl- 
2-butanol (intermediate products 13A and 13B) 

4.18 ml of benzyl chlorof ormiate are added at a temperature 
of 2 to 5° to a solution of 5.28 ml of triethylamine and 6.3 
g of inermediate compound 10A, which was obtained by the 
process in Example 55, in 120 ml of dichloromethane , and the 
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solution obtained is stirred for 30 minutes at room 
temperature. It is then diluted with dichloromethane and 
washed with 0.25N hydrochloric acid, saturated aqueous sodium 
bicarbonate solution and water. The organic phase is dried 
over sodium sulphate and "evaporated under vacuum. 
Chromatography of the residue on silica gel, using toluene- 
ethyl acetate (3:1) as the eluant yields intermediate product 
13A as a slightly yellowish oil. 

Intermediate product 13B is obtained as an oil from inter- 
mediate product 10B, using the same process. 



(2S.3S)- and (2R, 3S)-3-amino-l-CBZ-araino- 4-cyclohexyl-2- 
butanol (intermediate products 14A and 14B) 

8.06 g of intermediate product 13A are added whilst cooling 
to 80 ml of the mixture of acetic acid/conc. hydrochloric 
acid (9:1), and the solution obtained is stirred for 1 hour 
at room temperature and is then evaporated to dryness. The 
hydrochloride of intermediate product 14A is thus obtained as 
a colourless foam. 

The hydrochloride of intermediate product 14B is obtained 
from intermediate product 13B using the same process. 



(2S,3S)- and (2R, 3S)-3-(BOC-phenylalanin yl-norleucinyl) 
amino-l-CB2-amino-4-cyclohexyl-2- butanol ( intermediate 
products ISA and 15B) 

4.06 ml of diphenylphosphoryl azide and 4.94 ml of tri- 
ethylamine are, gradually added to an ice-cooled solution of 
6.68 g of BOC-Phe-Nle-OH and 6.3 g of crude hydrochloride of: 
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intermediate product 14A in dime thylf ormamide , and the clear 
solution obtained is stirred over night at room temperature, 
then concentrated under vacuum, taken up in dichlorome thane , 
and the dichlorome thane solution is vashed vith 0.25N hydro- 
chloric acid, saturated aqueous sodium bicarbonate solution 
and water, and dried over anhydrous sodium sulphate. After 
evaporation under vacuum, the residue is chromatographed on 
silica gel (dichloromethane/ethanol 49:1 as the eluant) and 
the product obtained is crystallised from dichloromethane/- 
hexane. Intermediate product 15A thus obtained melts at 
167-168°C (decomp. ) 

Intermediate product 15B vith a m.p. of 150-151° (decomp.) is 
obtained from intermediate product 14B, using the same 
process. 

(2S,3S)~ and ( 2R, 3S)-l-amino-3-(BOC-phenylal aninyl-norleu^ 
cyl)-amino-4-cyclohexyl-2-butanol (intermediate products 
16A and 16B) ' 

7.0 g of intermediate product 15A and 0.7 g of palladium on 
active charcoal (102) in 140 ml of methanol are hydrogenated 
for 1% hours at room temperature in a hydrogen atmosphere at 
atmospheric pressure, subsequently diluted vith dichloro- 
methane and filtered through celite. After evaporation of the 
filtrate under vacuum and crystallisation of the residue from 
methanol/ether, intermediate product 16A is obtained as 
colourless crystals having a m.p. of 140-141° , 
[a] D 20 » -38.5° (c = 1 in methanol). 

Intermediate product 16B is obtained as colourless crystals 
having a m.p. of 168-169° (decomp.) from Intermediate product 
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15B, using the same process. [<x) D = -25.6° (c = 1 in 
methanol). - 



Example 57: (2S,3S)-3-[N-(3-cyclohexylpropionyl)-norleucyl] 

' amido-l-( isopropylcarbanoyl)amino- 4-c yclohexyl-2^ 

butanol 



A solution of 135 mg of N-(3-cyclohexylpropionyi)norleucine, 154 
mg of (2S,3S)-3-amino-l-(isopropylcarbamoyl)amino-2-butanol- 
hydrochloride and 150 ml of 1-hydroxybenzotriazole in 2.6 ml of 
dimethylformamide is mixed at 0°C with 104 mg of N,N' -dicyclo- 
hexylcarbodiimide and. 0.07 ml of triethylamine, stirred for 1 hour 
at 0°, then for 15 hours at room temperature, cooled again to 0°C, 
and the resultant dicyclohexylurea is filtered off. The filtrate 
is evaporated under a high vacuum, the residue taken up in methy- 
lene chloride and vashed successively with 0.25N hydrochloric 
acid, saturated sodium hydrogen carbonate solution and water. The 
organic phase is dried over sodium sulphate and concentrated by 
evaporation. Chromatography of the residue (silica gel, 6 bar, 
methylene chloride-ethanol 19:1) yields the amorphous title 
compound, [alp 20 - -18.0° (c - 1 in methanol). 

The intermediate products used in Example 57 may be produced as 
follows: 



a) N-3-cyclohexylpropionyl-norleucine 

A solution of 1.31 g of L-norleucine in 22 ml of ether and 22 
ml of IN sodiur. nydroxide is mixed at 0° with 1.92 g of 
3-cyclohexylpr: pionic acid chloride, stirred for 1 hour at 
0°C, then acidified with 0.25N hydrochloric acid and twice 
extracted with ether. The combined organic phases are vashed 
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vi'th saturated sodium chloride solution, dried over sodium 
sulphate and concentrated by evaporation. Crystallisation of 
the residue from ether/hexane yields the title compound, m.p. 
138-9°C (decomp- )• 

b) (2S, 3S)-3-amino-l-(isopropylcarbamoyl)amino-4- 
cyclohexyl-2-butanol-HCl 

(2S, 3S)-3-BOC-arriino-l-(isopropylcarbamoyl)amino-4-cyclohexyl- 
2-butanol is obtained analogously to Example 55 d), using 
intermediate product 10A and isopropylisocyanate . The B0C- 
protecting group is cleaved from the product obtained analo- 
gously to Example 55 e), and the amorphous title compound is 
thus obtained. 

Example 58: (2S, 3S)-3-(N-BOC-phenylalaninyl-norleucyl)amido-l- 
[bis-(dimethylamino) Jphosphorylamido-4-cyclohexyl- 
2-butanol ^ 

A solution of 273 mg of (2S, 3S)-3-(N-B0C-phenylalaninyl- 
norleucyl)^amido-l-amino-4-cyclohexyl-2-butanol ( intermediate 
product 16A, see Example 56 d)) and 0.07 ml of triethylamine in 
3.4 ml of anhydrous tetrahydrofuran is mixed at 0°C vith a 
solution of 0.076 ml of phosphoric acid-bis(dimethylamide)- 
chloride in 3.4 ml of anhydrous tetrahydrofuran. The resultant 
suspension is mixed at room temperature vith a further 6,8 ml of 
tetrahydrofurane and 3.4 rl of hexamethylphosphoric acid triamide 
and a spatula tip of 4-dimethylaminopyridine, and the clear 
solution is stirred for 5 days at room temperature. The solution 
is subsequently concentrated under a high vacuum, the residue is 
taken up in ethyl acetate, washed successively" with ice-cold 0.25N 
hydrochloric acid, saturated sodium hydrogen carbonate solution 



- 56 - 



Case 100-7005 



•and sodium chloride solution, dried over sodium sulphate and 
concentrated by evaporation. Crystallisation of the residue from 
methylene chloride/hexane yields the title compound m.p. 171-2°C 
(decomp.), [a]D 20 = -27.7° (c = 1 in chloroform). 



Example 59: <2S, 3S)-3-(N-BOC-phenyialaninyl-norleucyl)-l-<N- 

benzyl-4-piperidinocarbamoyl)amino-A-cyclohexyl-2- 

butanol 

The title compound is obtained analogously to Example 56, using 
N-benzyl-4-piperidino-isocyanate instead of isopropyiisocyanate, 
m.p. 166-8°C, [«J D 20 = -13.5° (c = 1 in methanol). 

Example 60: <2S, 3S)-3-(N-BOC^phenylalaninyl^norleucyl)ainido-l ; - 
(4-piperidinocarbamoyl)amino-A-cyclohexyl-2-butanol 

200mgof the title compound of Example 59 in 20 ml of methanol 
are. hydxogenated for 20 hours at room temperature in. a hydrogen., 
atomosphere in the presence of palladium (10% on active charcoal), 
then the. suspension is filtered through celite and the filtrate is 
concentrated by evaporation. Crystallisation of the residue with 
methanol-ether yields the title compound, m.p. 173-5°, l*l D 
-15.5° . (c » 1 in methanolX. 

Example 61: (2S,3S)-3-(N-BOC-phenylalaninyl-norleucyl)amido-l- 
(dimethyl-carbamoyl)amino-4-cyclohexyl-2-butanol 

The title compound is obtained analogously to Example 56, using 
dimethylcarbamoyl chloride and triethylamine instead of isobutyl- 
isocyanate, m.p. 157-8°C, [«) D 2 ° -10.0° (c = 2 in methanol). 
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Example 62: (2S, 3S)-3-(N-BOC-phenylalaninyl-norleucyl)amido-l- 
( isopropyl-carbamoyl)-isopropylamino-4-cyclo- 
hexyl-2-butanol 

A solution of 189 mg of N-BOC-pheny lalaninyl-norleucine , 172 mg of 
(2S,3S)-3-amino-l-(isopropylcarbamoyl)-isopropylamino-A.cyclohexyl 

-2-butanol (intermediate product 17) and . 150 mg of 1-hydroxy- 
benzotriazole in 3.4 ml of dimethylformamide is mixed at 0°C with 
99 mg of N-ethyl-N' -(3-dimethylamino-propyl)carbodiimide-hydro- 
chloride and 0.07 ml of triethylamine, stirred for one hour at 0°C 
and for 20 hours at room temperature, and then concentrated in a 
rotary evaporator at 30°C. The residue is taken up in methylene 
chloride, vashed successively with cold 0.25N hydrochloric acid, 
saturated sodium hydrogen carbonate solution and water, dried over 
sodium sulphate and concentrated by evaporation. Chromatography of 
the residue (silica gel, 5 bar, methylene chloride-ethanol) yields 
the title compound, [<x] D 2 ° = -5.0° (c « 1 in methanol). 

Intermediate, product 17 used in this example may be produced as * 
follows: 



t ) (2S t 3S)-3-N-BOC-amino-l-isopropylamino-4-cycloh exyl-2-butanol 

A mixture of 3.26 g of intermediate product 10A (see Example 
55c), 1.59 g of sodium carbonate and 1.02. ml of isopropyl 
iodide in 30 ml of tetrahydrof uran is refluxed for 16 hours, 
then the cooled suspension is filtered and the filtrate 
concentrated by evaporation. Chromatography of the residue 
(silica gel, 4 bar, methylene chloride/methanol/conc . ammonia 
90:9:1) yields the title compound (amorph. ) • 
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b) ( 2S. 3S)-3-N-BOC-amino-l-( isopropylcar bamoyD-isopropyl- 
amino-4-cycl6hexyl-2-butanol 

A solution of 591 mg of the above product in 6 ml of tetra- 
hydrdfufan is mixed at 0° with 0.2 ml of isopropylisocyanate, 
stirred for 20 hours at room temperature and then concen- 
trated by evaporation. Chromatography (silica gel, 5 bar, 
methylene chloride-ethanol 19:l)yields the amorphous title 
compound. 



Example 63; (2S,3S)-3-lN-<l-adamantyl-propionyl)-norleucyl 
ispropylcarbamoyl)amino-4-cyclohexyl-2-butanol 

The title compound is obtained analogously to Example 57, using 
N-(l-adamantyl-.propionyl)norleucine instead of^(3-cyclo- 
hexyl-propionyl)norleucine, m.p. 230-1'C [aJ D =.-24.5° ( 

. 1 in dimethylformamide)- 



Example 64: <2S,3S)-3-(N-BOC-norleucyl)-a«ido-l-(iso- 

propyl-carbaBoyl)aaino-4-cyclohexyl-2-butanol 



The title compound is obtained analogously to Example 57, using 
N-BOC-norleucine instead of N-(3-cyclohexylpropionyl)norleucine, 
m.p. 225-6°C (decomp.). 



Example 65; (2S, 3S)-3-(norleucyl)amido-l-(isopropylcarbamoyl)- 
aaino-4-cyclohexyl-2-butanol-hydrochloride 

339 mg of the product of Example 64 are treated with 3.4 ml of 
glacial acetic acid/conc. hydrochloric acid and worked up, 
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analogously to Example 55e. The title compound is. obtained as a 
colourless foam. 

Example 66: (2S,3S)-3-N-[l-benzoyl-amino-2-<l-naphthyl) 

propenoyl-norleucylJamino-A-cyclohexyl-l-Cisopropyl- 
amino-carbamoyl)amin6-2-butanol 

A solution of 168 mg of the product of Example 65, 120 mg of 
5-(l-naphthyl-methylidene)-2-phenyl-4-oxazolone (azalactone of 
1-naphthaldehyde and N-benzoylglycine) and 0.056 ml of triethyl- 
amine in 2.7 ml of chloroform is mixed with a spatula tip of > 
4-dimethylaminopyridine, refluxed for 4 hours and subsequently 
concentrated by evaporation. Chromatography of the residue (silica 
gel, 6 bar, ethyl acetate) yields the amorphous title compound, 
[<x] D 20 = -58.2° (c = 1 in methanol). ^ 

Example 67: (2S,3S)-3-IN-(bis(l-naphthyl-methyl)acetyl) 

norleucyl]amino-4-cyclohexyl-l-(isopropylcarbamoyl)- 
amino-2-butanol 

The title compound is obtained analogously to example 57, using 

N-(bis(l-naphthyl-methyl)acetyl)norleucine instead of N-(3-cyclo- 

20 

hexylpropionyl)-norleucine, m.p. 173-4°, [a] D = -52.0° (c = 1 
in methanol). 

Example 68: ( 2S , 3S ) -3- (N-cyclopen ty 1-car bony 1-pheny lalan iny 1 ) - 
norleucyl)amino-4-cyclohexyl-l-(isopropyl- 
carbaaoyl)-ajnino-2-butanol 

Coupling of N-cyclopentylcarbonyl-phenylalanine and (2S,-3S)-3- 
(norleucyl)amido-l-(isopropylcarbamoyl)amino-4-cyclohexyl-2- 
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butanol-hydrochloride (Example 65) analogously to. Example 57 
yields the title compound, m:p. 213-5°C (decomp.), 
[ a J D 20 = -18.2° (c = 0.5 in methanol). 



Example 69: (2S,3S)-3-(N^BOC-phenylalaninyl-histidyl)amido-l- 
~" (isopropyl-Mrbam^ 



Th-j title compound is obtained as an amorphous powder, analogously 
to Example 57, using N-BOC-phenylalaninyl-histidine instead of 
N-(3-cyclohexylpropionyl)norleucine, l«l D 
methanol). 



?0 -10.8° (c = 1 in 



ABBREVIATIONS: 

In the preceding Examples the following abbreviations were used; 



S0 2 Adatin (2R, 3S)-4-(l-Adanantyl)-3-amino-2-hydroxy- 

butanesulphonic acid 

S0 2 Chatin (2R,3S)-3-Amino-A-cyclohexyl-2-hydroxy- 

butanesulphonic acid 

S Q 2 S ta (2R,3S)-3-Amino-2-hydrpxy-5-methyl-hexanesul 

phonic acid 

S0 2 -Aminochatin ( 2R, 3S)-2 , S-^iamino-A-cyclohexyl-butanesul- 

ohonic acid 

^S0 2 -Desoxychatin (3S)-3-Amino-4-cyclohexyl-butanesulphonic 

acid 
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S0 7 -Dioxolan ( 2R, 3S)-3-Amino-4-( 1 , 4-dioxaspiro[4 , 5 ]undec- 

8-yl)-2-hydroxybutanesulphonic acid 



S0 2 -onChat in ( 2R, 3S)-3-Amino-4-( 2 ' -oxocyclohexyl)-2- 

hydroxy-butanesulphonic acid 

S0 2 -olChatin (2R f 3S)-3-Amino-4-(4' hydroxycyclbhexy'D-2- 

hydroxy-butanesulphonic acid 

S0 2 (2-Naphthin) <2R, 3S)-3-Amino-2-hydroxy-4-(2-naphthyl)- 

butanesulphonic acid 



S0 2 Neotin <2R, 4S)-3-Amino-5 , 5-dimethyl-2-hydroxy- 

hexanesulphonic acid 

Achps (3S,4S)-4-Amino-5-cyclohexyl-3-hydroxy- 

pentane-sulphonic acid 

Achips (lS,3S,4S)-4-Amino-5-cyclohexyl-3-hydroxy-l- 

isopropyl-pentanesulphonic acid 

SO -Mettin ( 2R, 3S)-3-Amino-5-methylmercapto-2-hydroxy- 

pentanesulphonic acid 

S0 2 -Met,tin(0) (2R, 3S)-3-Amino-5-methylsulf inyl-2- 

hydroxypentanesulphonic acid 

Cys(B2L)(OH)CH 2 S0 2 (2R,.3R)-3-Amino-4-benzylmercapto-2-hydroxy- 

butanesulphonic acid 

Cys(Et)(OH)CH 2 S0 2 (2R t 3R)-3-Amino-4-ethylmercapto-2-hydroxy- 

butanesul phonic ^acid 
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Cys(OH)CH 2 S0 2 (2R, 3R)-3-Amino-4-mercapto-2-hydroxybutane- 

sulphonic acid 



The compounds according. to the invention. have pharmacological 
activity. They can be used as medicaments. 



As can be deduced from standard tests, they have effects which are 
:ypical in particular for enzyme inhibitors. The inhibiting 
activity in relation to a specific enzyme depends of course on the 
peptide structure as a whole. The above compunds which are suit- 
able in particular as inhibitors of renin activity, when used on 
human synthetic tetradecapeptide substrate at a concentration of 
10" 5 H to 10" U M, effect a 50X inhibition of enzyme activity of 
pure human renin according to the method of F. Cumin et al. 
(Bioch. Biophys. Acta 913, 10-19 (1987)). 

In the "antibody-trapping" method of K. Poulsen and J. Jorgensen 
(J. Clin. Endocrin. Metab. 39 [1974] 816-825), they inhibit human 
plasma renin activity at a concentration of 10" M * r 10 M. 

The title compounds of Examples 12, diastereorisomer A (lowest 
inhibiting concentration 0,17 nM/1 highest inhibiting concen- 
tration 17 nM/1 IC 50 - 1,7 nM/L), 23 (lowest inhibiting concen- 
tration 0,75 nM/1, highest inhibiting concentration 75 nM/1, IC 5Q 
m 7,5 nM/1), 11 (lowest inhibiting concentration 0,75 nM/1, 
highest inhibiting concentration 75 nM/1, IC 5Q = 7,5 nM/1), 31 
(lowest inhibiting concentration 0,8 nM/1, highest inhibiting, 
concentration 80 nM/1; IC 50 = 8,0 nM/1), 67 (lowest inhibiting 
concentration 1,1 nM/1, highest inhibiting concentration 110 nM/1; 
IC 50 « 11 M/l) ana 34 (lowest inhibiting concentration 1,6 nM/1, 
highest inhibiting concentration 160^ nM/1; IC 5Q - 16 nM/1) are 
preferred for the prophylaxis and treatment of hypertension and 
cardiac insufficiency. 
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The compounds according to the invention are therefore suitable 
for the propylaxis and treatment of conditions which are charac- 
terized by enzymatic malfunction, and for vhich an inhibition of 
enzymatic activity is indicated. 

As renin inhibitors, they are suitable e.g. for use in the prophy- 
laxis and treatment of hypertension and cardiac insufficiency 
("congestive heart failure"). 

For above applications, the dosage to be administered depends on 
the, compound respectively used, the type of administration and the 
desired treatment. In general, satisfactory results are obtained 
if the compounds are administered in a daily dosage of 0.02 mg/kg 
to ca. 10 mg/kg animal body weight. For larger mammals, the 
recommended daily dosage is from about 1 mg to about 500 mg, 
conveniently administered e.g. orally in doses of 0.25 mg to ca. 
500 mg 1-4 times daily or in sustained release form. % 

The compounds according to the invention may be administered in 
free form, or if acidic or basic groups are present, in pharma- 
cologically acceptable salt form. Such salt forms have the same 
order of activity as the free forms and can be produced in known 
manner. The present invention similarly relates to pharmaceutical 
preparations containing a compound according to the invention in 
free form or in pharraaceut ically acceptable salt form, optionally 
together with pharmaceutical^ acceptable adjuvants and/or 
carriers* Such pharmaceutical preparations may be formulated for 
use in enteral, preferably oral administration, e.g. as teblets, 
or for use in parenteral administration, e.g. as injectable 
solutions or suspensions. 
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What we claim is: 



1. Compounds of Formula I 



A-B-C-N 




wherein 



signifies an acyl group. of formula 0 wherein 



R, denotes straight-chain or branched (C^^alkyl radical 
which may be optionally substituted by (C^alkoxy or 
(C 6 -C 10 )aryloxy; a (C 3 _ 7 )cycloalkyl radical, a (C 3 _ 10 )-cyclo- 
alkyl-(C 1 5 )alkyl radical, a (C 6 _ 10 )aryl radical, a 5- or 
6-membered heteroaryl radical containing one or two nitrogen 
atoms, oxygen or sulphur atoms or one nitrogen atom and one 
oxygen atom and/or one sulphur atom; or a heteroaryl- (C^)- 
alkyl radical wherein the heteroaryl moiety is 5- or 
6-membered and contains one or two nitrogen atoms, oxygen or 
sulphur atoms or one nitrogen atom and one oxygen atom and/or 
one sulphur atom; a straight-chain or branched (C^alkoxy 
radical or a (C 6 . 10 )aryl-(C 1 _ 5 )-alkoxy radical or a group of 
formula R 10 0(CH 2 CH 2 0) n (CH 2 ) m -, wherein R 1Q signifies a 
straight-chain or branched (C 1 _ 5 )alkyl radical, n signifies 
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a vhole number from 1 to 20 and m signifies a vhole number 
from 1 to 5, or a group of Formula 



R0CH2 



6r 



CH3 

0 o — c — 



CH 3 



wherein 

signifies hydrogen or acetyl 
or 

signifies a group of formula 




wherein 



signifies a straight-chain or branched (C 1-5 )alkyl radical 



a (C 6 _ 10 )aryl radical and 



and R ? respectively denote hydrogen, a straight-chain or 
branched (C^J-alkyl radical or a (C 6 . 10 )aryl radical, 
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R a sign 



ignifies hydrogen or a straight-chain, or branched (C 1 _ 5 >- 
alkyl radical^ 



B and C are the same or different and signify a bond or a group 
of "formula ^1 




wherein 

R x is defined as above and R u signifies a hydrophilic or lip- 
ophilic amino acid side chain, 
whereby 

B and C cannot simultaneously signify a bond 
D 



signifies a bond or denotes -0-, -Ijl- or -CH- 

R l R l 

whereby R x is defined as mentioned above, : 



R 2 



denotes a straight-chain or branched (C 1 _ 10 )alkyl radical, a 
(C 3 _ 10 )cycloalkyl(C 1 _ 5 )alkyl radical which is optionally 
substituted in the cycloalkyl moiety, a <C 6 _ 10 )aryl-(C 15 )- 
alkyl radical or a heteroaryl-(Cl-5)-alkyl radical, wherein 
the heteroaryl moiety is 5- or 6-membered and contains one or 
two nitrogen atoms, oxygen or sulphur atoms or one nitrogen 
atom and one oxygen atom and/or one sulphur atom, or a group 
of formula 



<8>. 

R 15 -S-(CH 2 )p - 



wherein 



R 15 signifies Hydrogen, (Chalky! or benzyl, s is 0 or 1 and p 



is 1 or 2, 
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signifies hydrogen, a hydroxy! group, an amino group or a 
group of formula -0C0R 2 , wherein R. 2 is defined as above. 

and R 5 are the same or different and respectively signify 
hydrogen, a straight-chain or branched (C 1 _ 5 )alkyl radical, a 
(C 6 10 )-aryl-(C 15 )-alkyl or a heteroaryl-(Cl-5)-alkyl 
radical, wherein the heteroaryl moiety is 5- or 6-membered 
and contains one or two nitrogen atoms, oxygen or sulphur 
atoms or one nitrogen atom and one oxygen atom and/or one 
sulphur atom, 



ir it denotes a group of formula R 12 

R 



13 



wherein R 12 signifies a straight-chain or branched (C 1 _ 5 >- 
alkyl radical or a straight-chain or branched (C 15 )-hydroxy- 
alkyl radical, R 13 denotes a hydroxy! radical, a straight- 
chain or branched (C 1 _ 5 )alkoxy group, an amino group or a 
(Cj 5 )alkylamino group, whereby the alkyl radical is 
straight-chain or branched, an arainomethylpyridyl group 



or a benzyl group, or 
the radical — N 

R5 
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denotes groups of formulae 



Q 



-O 



N O 



Or 



-o- 



*14 



wherein. R I4 signifies hydrogen, (C 1 _ 5 )-alkyl, benzyl, 



or a group of formula 



l 16 



wherein denotes (C^Alkyl or (C^alkoxy (OC^q-CHy 
wherein q signifies a whole number from 2 to 5. 

0 0 ' R, 

-S-,>0 or P-Nf 

/ R e 



signifies 



li / 
0 



wherein R^ and R 5 have the significances given above. 



Compounds according to claim 1 of Formula 



H.«- 

Ay-By-cy-N 




oy 

i^y h' R 3 y 



iy 
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wherein 

signifies tert . -butyloxycarbonyl, pivaloyl, bis( 1-naphthyl- 
methyl)acetyl, benzoyl or 1-adamantylcarbonyl , 

signifies a bond, phenylalanine or 0-cyclohexylalanine, 

signifies histidine, norleucine, phenylalanine or leucine, 



signifies a r \ 

or C=0 - Group 

0 / 



signifies hydrogen or methyl, 

signifies isobutyl, benzyl, cyclohexylmethyl or 1-adamantyl- 
methyl, 

signifies hydroxy, amino or groups of formulae 0C0CH 3 or 
OCOC(CH 3 ) 3 , 

signifies hydrogen, methyl, i-propyl, i-butyl or n-butyl, 

signifies methyl, i-propyl, i-butyl or n-butyl, or 

the group -N signifies a pyrrolidinyl-, piperidinyl 

R 5 

or a morpholinyl-group and 

signifies NH, N-i-propyl, CH 2 or CH-i-propyl-groups. 
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3i Compounds according to claim 1 of Formula 



_A2-„82_.„CZ-N 

Rl 2 H R3 




Iz 



wherein 

A 2 signifies tert . -butyloxycarbonyl or bis(l-naphthylmethyl)- 
acetyl, 

B 2 signifies a bond, phenylalaninyl or 0-cyclohexylalaninyl, 
C 2 signifies histidine, leucine or norleucine, 
Y 2 signifies a ^ S - or a C = 0-group 

K / 



R^ 2 signifies hydrogen, 

R 2 2 signifies cyclohexylmethyl or 1-adamantylmethyl, 



Ky signifies hydroxy or amino, 

R^ z signifies hydrogen or methyl, 

Re 2 signifies hydrogen, isopropyl or isobutyl or 

R, 2 

The group -N signifies a pyrrolidinyl- , a 

V; 

piperidinyl or a morpholinyl-group and 
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D z signifies J^NH or ^CH-isopropyl or ^CH 2 -groups. 
h. A compound of claim 1 selected from 



( 2 S,3S)O-(N-B0C-PhenyUUnin^ 
amino)-4-cyclohexyl-2-butanol . 

\ 2Ri 3S)-J-(N-B0C-Phe^ 

amino)-4-cyclohexy1-2-butanol 

(2S ,3S)-3-(N-B0C-Phenylalaniny^^ 
m0 yl)amino-4-cyclohexyN2-t>utanol 

(2S,3S)0-CN.(3-Cyclohexylpropionyl).norleucyt]ami d o-l-(isopropyl- 
carbamoyDamino-A-cyclohexyl-Z-butanol 

(2S,3S)0-(N.80C.PhenyTalaninyl.norleucyl)a m ido.l.Cbis.(di m etny 1 - 
amino) 3pnosphorylamido-A-cyclohexyl-2-nutanol 

.( 2 S.3S)0-(N.BOC.PhenyUl*n1nyl-norV.«cyl)-l-(N-t»eniyl-4-piper1d1no. 
cart.amoyl)a.nino-4.cyclohexyl.2-t»otanol 

(2S.3S)0.(N.BOC-PnenyUlaninyl.norleucyV)a ffl ido.l.(4. P iperidino- 
carnamoyl)amino.4.cyclohexyl.2-t>utanol 
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(ZS.aSjO^N-BOC-Phenylalaninyl-norleucylJamido-l-Cdi-methyl-carbamo- 
yl)amino-4-cyc1ohexyl-2-t>utanol _____ 



(2S,3S)-3-(N-B0C-Phe^ 
yl)*isopropylamino-4-cyclohexyl-2-t>utanol 

( 2 S,3S).3-[N-(l-Adamantyl-propionyl)-norleucyU-l-(iso.propylcarba 
moy 1 ) ami no-4-cyc lohexy 1 -2- but ano 1 

l2 S,3S)-3-(N-B0C-Norleucy^ 
hexyl-2-Dutanol 

.( 2 S,3S)-3-(Norleu C yl)ami^ 
2-butanol-hydrochloride 

US" 3S)-3- N-Cl-Benzoyl-amino^a-naphthynpropenoyl-norUucynamino 
4-cycl ohexyl -1- ( i sopropyl ami nocarbamoyi ) ami no-2-Put anol 

. 2S ,3S)-3-[N-(Bis(l-Napht^ 
hexyl-l-(isopropylcarbamoy1)amino-2-butanol 

(2S 3S).3.(N.Cyclopentyl.carbonyl-phenylaVaninyl-norle U cyV)amino-4- 
cyclohex y l.l.(isopropyl-carbamoyl)amino.2-butanol 

<2 Si 3SH-<N-BOC-Ph.nyl_l^ 
ami no-4-cyclohexyl -2-butanol 

(2R,3S)-3-(tert-Butyloxycarbonylamino)-4-cyclohexyl-2- 
hydroxybutanesul phonic acid dimethylamide 
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(2R 3S)0.(tert.B.tyioxycarbonyla m ino).4-(1.4.dioxaspiroC4,5]undec.8- 
yD-2-hydroxybutane-sulphonic acid dimethylamide 

(2R,3S)-3-(tert.B U tyloxycarbonylamino).4.cyclohexyl.2.a 2 ido- 
butane-sulphonic acid diethylamide 

(2R,3S)0-(tert-Butyloxycarbon^^ 
butane-sul phonic acid dimethyl amide 

(2R,3S)-3.(tert-Butyloxycarbonylamino).2-hydroxy.5-methyl. 
hexane-sulphonic acid dimethylamide 

((3S,4S)-4-(tert.Butyloxycarbonylamino)-5.cyclohexyl-3- 
hydroxy-pentane-sulphonic acid dimethylamide 

(is 3s 4s)-4-Ue rt "B u ty^ ox y carbony1 ' am ^ no ^"^" c ^ c ^ ohex ^^" 

3-hyd^^^ 

(2R 3S)-3.(N-B0C.Phenylalanyl. P henylalanyl)amido.4.cy C lohexyl. 
2-hydroxy-butane sul phonic acid dimethylamide 
(2R 3S).3.(N.B0C.B.CyclohexylaVanyl.B-cyclohexylalanyl)amido 
lyc;ohLyll 2 ,hydroxy.butane sulphonic acid dimethylanide 
(2R.3S)-3.(N-B0C.Phenylalanyl-norleucyl)amido.4.cyclohexyl-2.hydroxy- 
butane sulphonic acid dimetnylamide 

(ZR 3S)-3-(N-B0C- B ^^ 

2-hydroxy-butane sulphonic acid dimethylamide 
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(2R ,3S ) -3- (N-BOC-Phenyl al any!- hi sti'dyl ) ami do-4-cyclohexyl- 
~2- hydroxy- butane-s-u-1 phonic-acid-dimethyl amide_ 



(2R,3S)-3 ' N-(BIS- (1-Naphthylmethyl ) acetyl )norleucy1 ]amido-4- 
cyclohexyl-2-hydroxy-butan_e sulphonic acid dimethyl amide 

(2R.3S )-3-(N-B0C-Phenyl al anyl-norleucyl ) amido-2-ami no- 
4-cyclohexyl-butane sulphonic acid dimethylamide 

. - ' • i 

(2R,3S)-3-(N-BOC-Phenylal anyl-norleucyl) amido-4- (1,4-dioxa- 
spiroL4.53undec-8-yl)-2-hydroxy-butane sulphonic acid dimethylamide. 

(2R,3S )-3-(N-B0C-Phenylal anyl-norleucyl ) amido-4- (4 ' -oxocyclo- 
hexyl)-2-hydroxy-butane sulphonic acid dimethylamide 

(2R,3S)-3- (N-BOC-Pherv 1 al anyl-norleucyl ) amido-4- (4' -hydroxy- 
cyclohexyl)-2-hydroxy-butane sulphonic acid dimethylamide , 

(3S.4S )-3- (N-BOC-Phenyl al anyl-norleucyl ) amido-5-cyclo 
hexyl)-3-hydroxy- pentane sulfonic acid dimethylamide 

(1R, 3S.4S) -4- (M-BOC-Phenylal anyl-norleucyl ) ami do-5- 
cyclohexyl-3-hydroxy-isopropyl-pentane sulphonic acid dimethylamide 

(2R ,3S)-3- (N-BOC-Phenyl al anyl-norleucyl ) amido-2- 
hydroxy-4-(2-naphthyl) -butane sulphonic acid dimethylamide 

(2R,3S)-3-CN-( BIS- (1-Naphthylmethyl ) acetyl ) -norl eucyU 
amido-2-hydroxy-5- methyl-hexane sulphonic acid dimethylamide 
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(2S.-3S.)- und (2R,3S)-3-(B0C-Pheny1 alanyl-norleucyl )- 
amido-4-cyclohexyl-l-isobutyl-sulfamoylami no-2-butanol 

(2S ,3S ) -3- ( BOC-Phenyl al ani nyl-norl eucyl ) amido-4-cycl o- 
hexyl -1 -dimethyl sul famoyl ami no-2-butanol 

(2R,3S)-3-(N-Benzoyl-dehydrophenylalaninyl-norleucy1 )- 
amido-l-dimethylsulf amoyl-amino-5-methyl-2-hexanol . 
N-(3-Cyclohexylpropionyl )-norleucin 
(2S t 3S)-3-(3-Cyclohexyl-propionyl-norleucyl)amido- 

l-Cbz-amino-4-!»cyclohexyl-2^butano1 

(2S,3S)-3-(3-Cyclohexyl-propionyl-nor1eucyl)amido-l- 
amino-4-cyclohexyl-2-butanql 

(2S,3S)-3-(3-Cyclohexyl-propionyl-norleucyl)amido-4- * 
cyclohexyl-l-dimethylsulfamoylamino-2-butanol 

(2R,3S)-3-CN(l-Adamantyl)prop1onyl)norleucyl]am1do-4-cyclo. 
hexyl-2-hydroxy-butane sulphonic acid dimethyl amide 

(2R,3S)-3-(N-BOC-S-Cyclohexylalanylhistidy1)amido-4-cyclo- 
hexyl-2-hydroxy-butane sulphonic acid dimethyl amide 

(2R,3S)-3-CN-(BIS-(l-Naphthylmethyl)acetyl)histidyl]amido- 
4-cyclohexyl-2-hydroxy-butane sulphonic acid dimethyl amide 

(2R,3S)-3-£N-80C-6-(2.1.3-8enzpxadiazol-4-yl)alanyl- 
norleucyl]amido-4-cyclohexyl-2-hydroxy-butane sulphonic ac 

dimethyl amide 
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(2R , 3S ) -3- ( (N-[2-Methoxy-poly(2-ethoxy) acetyl ]phenyl al anyl- 
norleucyl ) )amido-4«cyclohexyl.2-hydroxy-butane sul phonic acid 
— d i me t hyl amide ~ — — — — i— — — — — — - — 

(2R ,3S)-3-[N-(BIS-(l-Naphthylmethyl) acetyl )methionyl] 
amido-4-cyclohexyl-2-hydroxy-butane sulphonic acid dimethyl amide 

(2R > 3S)-3-CN-(BIS-(l-Naphthylmethyl)acetyl)methion(D t L-S-oxid) 
yl ]amido-4-cyclohexyl-2-hydroxy-butane sulphonic acid dimethyl amide 

I 

(2R , 3S ) -3- (N-BOC-Phenyl al anyl -nor 1 eucyl ) ami do-4- (1 - adamantyl ) - 
2-hydroxy-butane sulphonic acid dimethyl amide 

(2R f 3S)-3-(N-BOC-Phenylalanyl-norleucyl ) ami do- 5 ,5- dimethyl - 
2-hydroxy-hexane sulphonic acid dimethyl amide 

(2R ,3S) -3^ (N-BOC-Phenylal anyl -nor 1 eucyl )amido-4-cyclohexyl-2- 
hydroxy-butane sulphonic acid pyrrol idinamide 

(2R,3S) -3- (N-BOC-Phenylal anyl- nor 1 eucyl ) ami do-4-cyclohexyl -2-hydroxy- 
butane sulphonic acid piperidinamide 

(2R,3S)-3-(N-B0C-Phenyl al anyl- nor 1 eucyl ) ami do-4-cyclohexyl -2-hydroxy- 
butane sulphonic acid piperidinamide 

(2R t 3S)- 3- (N-BOC-Phenylal any 1-norl eucyl ) ami do-4-cyclohexyl -2-hydroxy- 
butane sulphonic acid-(4-benzyl )piperazinamide 

(2R t 3S)-3-(N-B0C-Phenyl al anyl-norleucyl ) amido-4-cyclohexyl-2-hydroxy- 
butane sulphonic acid piperazinamide 

(2R.3S) -3- (N-BOC-Phenylal anyl-norleucyl ) ami do-4-cyclohexyl-2-hydroxy 
butane sulphonic acid-(4-acetyl )piperazinamide 
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(2R,3S)-.3-(N-BOC-Phenylal anyl-norl eucyl )amido-4-cyclohexy1-2-nydroxy- 
butlne sulphonic acid-[4-(2,5,8,ll-tetraoxadodecanyl)carbonyl]- . 
pi perazin- amide 

(2R,3S)-3-(N-B0C-Pheny1alanyl-norleucyl)amido-4-cyclohexyl-2-hydroxy- 
butane sulphonic acid-4-methyl )piperazinamide 

(2R,3S)-3-(N-B0C-Phenylalanyl-norleucyl)amido-4-cyclohexyl-2-hydroxy- 
butane sulphonic acid-morpholinamide . 

(2R,3S)-3-(N-B0C-Phenylalanyl-histidyl)amido-4-cyclohexyl-2-hydroxy-| 
butane sulphonic aci d-pi peri dinamide , 

(2R,3S)-3-(N-BOC-Phenylalanyl-norleucyl)amido-2-hydroxy-5-methyl- 
mercapto-pentane sulphonic acid dimethyl amide 

(2R ,3S ) -3- (N-BOC-Phenyl al anyl-norleucyl ) ami do-2-hydroxy-5-methyl- 
sulfinyl-pentane sulphonic acid dimethyl amide _ 

(2R , 3R) -3- (N-BOC-Phenyl al anyl-norl eucyl ) amido-2-hydroxy-4-benzyl- 
mercapto-butarie sulphonic acid dimethyl amide 

(2R ,3R ) -3- (N-BOC-Phenyl al anyl-norl eucyl ) ami do-2-hydroxy-4-mercapto 
butane sulphonic acid dimethyl amide 

(2R,3R)-3- (N-BOC-Phenyl alanyl-norleucyl)amido-2-hydroxy-4-ethyl- 
mere apt o- butane sulphonic acid dimethyl amide 

(2R,3S)-3-CN-(2.3,4.6-Tetra-0-acetylB-0-glucosyl-l-0)-isobutyryl- 
phenylal anyl-norleucyl ]amido-4-cyclohexyl-2-hydroxy^utane sulphjmi. 
acid dimethyl ami de 
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(2R 3S)-3-[N-(Q--0-Glucosyl-l-0)-isobutyryl-phenylaVany1- 

. nor Veucy1i^ 

dimethyl amide 
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Process for the preparation of compounds of Formula I 
according to the preceding claims characterized in that 




la 



wherein A t B, C, D, Y, R Jf R 2 , R 4 and R 5 are defined as above 
and R 3 ' is hydrogen, hydroxyl or a radical of formula -OCORj- 

wherein R 2 is defined as above, may be obtained by reacting 
compounds of formula II, 



A-B-C-OH 



II 



wherein A, B and C are defined as above, 
with compounds of formula III 




III 



wherein R r R £ , R3', R A , Rj, Y and D are defined as above, 
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Compounds of formula lb 



0 ™N ~ 



wherein A, B, C, D, Y, R r R 2 , R 4 and R $ are defined 
above, are obtained by reducing compounds of formula 





wherein A, B. C. D, Y. R r R 2 , * 4 and R $ are defined as above 
and 

Compounds of formula Ic 



«2 



A-B-C-N 

I 

*1 




R 3 ' 



«5 



Ic 
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wherein A, B, C, Y, R r Rj, R3' . R 4 and R 5 are defined as 
above, and D' denotes -0- or -N-, 

R l 

wherein R^ is defined as above 

are obtained by reacting compounds of formula V 




wherein A, B, C D' , R r R 2 and R3' are defined as above with 
a compound of formula VI 



X-Y-N ' VI 
vherein Y, R 4 and R 5 are defined as above, and X signifies 



halogen, especially chlorine. 
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Compounds of formula Id 



"JIB 

S«(0) s ' 
(CH) P 



A - B - C 




Id 



wherein A, B, C, D, Y, \. It"' . V V R 15 and P « e defined 
as above and s' stands for 1 are obtained by oxidation -of 
compounds of formula Ie 



A - fi- 




le 



. „ n n v o r ' R R. _ and p are defined above, 
wherein A, B, C, D, Y, R r R3 . * 5 » * 15 " 
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Compounds of formula If 



H 

I 

S 



(CH 2 )p 



N 

t 

Rl 




R3 



0 N 

\ 

R 5 



If 



wherein A, B, C, D, Y, R^ R3, R 4 , R 5 and p are defined above 
are obtained by splitting off the benzyl group of compounds 
of formula Ig 



Benzyl 

S 
1 



(CH 2 ), 




Rl R3 



D N 

N 5 



Ig 



wherein A, B, C, D, Y, R lf R 3 , R 4 , Rj and p are defined 
above, 
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Compounds of formula Ih 



(Ci-4)AlKyl 

S 

(CH2)p 



Ih 




„ « v o o p R and D are defined above 
wherein A, B, C, D, Y, R r R 3 - V R 5 an ° P - 
are obtained by introducing an alkylgroup in compounds of 

formula If as defined above. 
Compounds of formula Ii 



«2 




A-B-C-N 

Rl R.3 



MH 



Ii 



0 n n y R r and R, are defined above are 
wherein A, B, C,.D, Y t R r * 2 ana cv 3 
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obtained by catalytically splitting off the benzyl group out 
of compounds of formula Ij 



*2 




Ij 



wherein A, B, C, D, Y, R r R 2 and R3 are defined above, 
h) Compounds of formula Ik 




Ik 



wherein C, D, Y, R x to R $ and R ? to R ? are defined as above 
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are obtained by reacting compounds of formula 

R, 




IX 



wherein R ? , R g and R, are defined as above with compounds of 
formula X 




wherein C, D, Y, R r to R 5 are defined as above and 
obtained precursors of compounds of formula I are optionally 
transformed in compounds of formula I. 



6. 



7. 



Pharmaceutical composition containing compounds of anyone of 
claims 1 to 4 in pharmaceutical^ acceptable form in 
association with a pharmaceutical carrier or diluent. 



Use of the pharmaceutical composition according to claim 
for the preparation of medicaments for the treatment of 
hypertension and congestive heart failure. 
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8.. A method of preventing or treating hypertension or congestive 
heart failure, which comprises administering to an animal in 
need of such treatment a therapeutically effective amount of 
a compound of claim 1. 

9 # A compound of anyones of claims 1 to 4 for use as a 
pharmaceutical. 



